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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 


Officially, it has surpassed the performance of every 
competitor. 








The forerunner of the wonderful 


AERIAL FREIGHTER and 
TWELVE PASSENGER AIRPLANE 


The skill and ability of the HOUSE OF MARTIN con- 


tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 





THE GLENN L. MARTIN COMPANY 


CLEVELAND 


Contractors to the United States Government 
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The supreme expres- 
sions of the world’s 
aeronautical engineers 
depend upon Bosch— 
Americas Supreme 


Ignition System—for their 
life-giving stream of fire. 


Bosch Magneto Ignition 
means a trouble proof, ever 
reliable source of rip-roaring 
Bosch Sparks which get all 
the power from all the 
mixture. 


American Bosch 


( Magneto Corporation 


AMERICA’S SUPREME 
IGNITION SYSTEM 


4 Motor Trucks, Tractors, Airplanes, 
» Motor-Cars, Motor Boats, Motor 
f Cycles, Gas Engines 
Main Offices and Works—Springfield, Mass. 
Branches—New York, Chicago, Detroit, 
San Francisco 


Service Stations in Two Hundred Citi 
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: By (4 2) The experimental age of the airplane has 
eRe been passed. With its part in the war now a 
bright epoch in history, the airplane is going 


to create history in the world of commerce. 
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Wing. 


Christmas Airplanes 


The wings of Christmas Air- 
planes are flexible like those of 
a bird. ‘They flex vertically, 
diagonally and along the line of 
flight. This adjustment is auto- 
matic, perfectly taking care of 
varying wind pressures. ‘These 
features make for safety, speed 
and ease of control, and are pos- 
sessed by no other type of plane. 


Christmas Airplanes do not suf- 
fer from wind shock. Write for 
full information. 
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They selected NON-GRAN 
for this 2O-ton Bliss Press 


T’S just another instance of 
their wanting the best—and 
naturally they took Non-Gran. 


a 


Why? 
They killed two birds with one stone. 
Safety frst and resistance to wear. 


All users of large presses know the 
human risks, and are first concerned 
in safety to operators—then losses 
in production when the machines 
are down for repairs and no longer 
earn money, but cost money. 


The maintenance of maximum pro- 
duction for the longest possible time 
has been accomplished again and 
again by Non-Gran—and after other 
bearing bronzes have failed to stand 
up under the grind of friction. 


Non-Gran costs more per pound than 
inferior bearing metals, but the differ- 
ence is more than counter- balanced 
in keeping your machines on the job 
at maximum output. 


American Bronze Corporation 


Berwyn Pennsylvania 


BEARING BRONZE 
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The Propeller shown above was designed and 
built for a seaplane manufactured by 
Gallaudet Aircraft Corp. 


We DESIGN as well as build propellers com- 
plete from the log to the finished propeller blade 
—and from the wood ideal, which is— 


WALNUT 


Our work has been done for such well known 
firms as 






















Gallaudet Aircraft Corporation 

Wright-Martin Aircraft Corporation 

Standard Aircraft Corporation 

Lewis & Vought Corporation 

Loening Aeronautical Engineering Corporation 


If by serving such firms as these with their pro- 
peller problems, we indicate the ability to serve 
you, our engineering department will be placed 
at your disposal—and it will be a pleasure to 
hear from you. 


HARTZELL WALNUT PROPELLER CO. 
Piqua, Ohio 
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Your Unpaid Dollars 


What They Saved America 


T IS a real American village. It is And why? 
20 miles west of the Mississippi Because your dollars stopped the 
River; its population—about 2600. war. Your dollars made possible those 
It gave its sons to war with an open tremendous preparations for a long 
hand and a glad heart. war which resulted in a short war. 
Then — Your dollars bought such an array of 
The richest man in the village aged tanks and trucks, guns and gas, bay- 
ten years in ten days. His only son onets and bombs, planes and pon- 
lay dead in France. toons, shot and shell, that Germany 
The village butcher boy—born in wilted—a year ahead of schedule. 
| Ireland—smiled for the last time in Half a million American boys were 


France. He died fighting for America. stadia 
The vill 3 _ ‘ saved. 

The village Beau Brummel won the ae abies 
yt g os The dollars that did it are still in 
Croix de Guerre and lost his sight. 
. . your pocket. 

One family sent three sons and lost pues ee ae 
two For America prepared on Faith. She 
_ , . knew that true Americans held their 
Gas claimed a mere school boy of 3 : . . 
re ae dollars cheaper than their sons. She 
9 years. ; insanigiig s: 
The realities of this village are the RnNCW ah Amer veeaere ar would gladly 
“might-have-beens” of all America. take the place of American blood. 


But, thank God, America as a America now asks you for those 
whole never really felt the hand of unpaid dollars. 
war—< 3 England felt it, as France felt Let your heart say how thankful 
it, as our neighbor across the border, you are that half a million American 
Canada, felt it. sons were saved. 


Subscribe to the 
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The Spring Drive 


6 ince Spring Drive of 1919 is at home—here in America. It is a drive of 
pride, of thanksgiving, of thrift, of sound business, of determination to 
: help finish the job—not a drive of America’s manhood to uphold its ideal, 
whatever the cost. 
The men in uniform are completing their work. The doughboys on the 
Rhine are seeing the job through. The Navy did not quit with the armistice. 


It’s up to the folks at home! They are not asked to walk post in hostile 
‘ lands, not told to wait their turn on crowded troopships, not kept away from 
home for months and months that get longer and longer. 


The folks at home are given the opportunity to invest in the safest and 
strongest institution in the world—the United States of America. 


Finish the job—here at home. Buy your share of Victory Liberty Loan 


~ WYMAN-GORDON COMPANY 


The Crankshaft Makers 


Worcester, Mass. Cleveland, Ohio 
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HE War has demonstrated 
the absolute dependability 
and enduring strength of 

New Departure ball bearings. 






Although manufactured with the 
utmost care and exquisite precision, 
they are the last part of the aircraft 
to give out. 


Frequently New Departure bear- 
ings have been taken from worn- 
out motors and assembled into 
new outfits. 


THE NEW DEPARTURE MFG. COMPANY, 
Bristol, Conn. Detroit, Mich. 


Conrad Patent Licensee. 
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HE imminence of the start of NC Seaplane Divi- 
sion 1, under the leadership of Comdr. John H. 
S. N., in its attempt to cross the At- 
lantic under its own power, is focusing public attention 


Towers, U. 


on this great venture chiefly by virtue of its appeal to 
imagination and the human element involved. 

This is quite natural and justified, for in man’s strug- 
gle against the hostile forces of Nature it is the human 
element behind the machine, rather than the mere per- 
fection of mechanism, which in the last analysis accounts 
for the outeome. Nowhere is this more true than in 
aerial navigation, where the devotion and professional 
skill play a preponderant role in making for success or 
failure. 

However, while the greatest credit will justly be due 
to the men who first succeed in flying an aircraft across 
the Atlantic, a very great share of appreciation should 
go to the engineers responsible for the design of the 
victorious machine. 

In the case of our NC boats credit for having devel- 
oped this type of seaplane belongs to Rear-Admiral 
David W. Taylor and Comdrs. G. C. Westervelt, H. C. 
Richardson and J. C. Hunsaker, Construction Corps, U 
S. N., whose important and suecessful work in aeronau- 
tical engineering particularly fitted them for the ardu- 
ous task of designing the American competitors for the 
blue ribbon of the Atlantic—which are incidentally the 
most powerful aerial scouts of the United States Navy. 

It should be noted that the NC boats, originally des- 
tined to act as long range patrol and convoy eraft, and 
mounting powerful armament for the destruction of 
hostile submarines, were designed last summer with the 
express purpose of crossing the Atlantic under their 
own power. This was made necessary by the lack of 
shipping then available as well as by the great amount 
of space these huge flying boats would have taken up 
when crated. It was therefore decided to have the NC 
boats make the ocean flight without any armament and 
only carrying the crew strictly necessary for this pur- 
pose, and have them re-fitted for their special functions 
in Europe. The termination of hostilities has eliminated 
the military reasons for this fiight only to a certain ex- 
tent; indeed, quite aside from the sporting element in- 
volved, the trans-Atlantic flight assumes for the United 
States Navy the significance of an efficiency performance 


Which is to show the value of the engineering talent em- 


ployed in constantly perfecting our first line of defense. 

With the help of a tolerable amount of luck the NC 
Seaplane Division 1 should sueceed in winning the first 
place in the trans-Atlantic flight contest, and if so, the 
greatest praise should be bestowed upon the capable 
officers of the Construction Corps, U. 8. N., 


who pos- 
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sessed vision enough to undertake during the war the 
design of a seaplane which would reach the scene of hos- 
tilities under its own power. 





Design of Rubber Shock Absorbers 

A study of recent designs would seem to indicate that 
the shock absorbing properties of the rubber shock 
absorber on the average airplane are not in keeping with 
the strength of the machine. 

Thus for a machine weighing about 4900 lb. the maxi- 
mum axle deflection was 5 in. and the total load which 
could be carried by the rubber cords was only 10,000 Ib., 
a factor of safety of not more than 2, while the chassis 
itself, as regards struts and axle, certainly had a strength 
of 5 to 6 over the gross weight of the plane. 

It would seem advisable to remove such discrepancies 
in design, so as to build machines which follow through 
in the chassis just as elsewhere. 

The difficulty is that in order to obtain the necessary 
load in the rubber cords, with the usual type of cord, an 
exeessive quantity of rubber has to be employed, which 
gives a clumsy looking chassis. 

This would mean that on a hard landing the resiliency 
of the rubber would be used up at once, and a great 
shock transmitted to the chassis with bad results. 

It would certainly seem advisable to remove such a 
lack of follow-through in chassis design. 

This might be done in three ways. By increasing the 
number of turns of cord; by decreasing the original 
length of the cord when applied to the machine; or final- 
ly by increasing the initial tension in the rubber when 
the elastic is woven. 

The first method implies a very large increase in the 
number of cords employed, with a correspondingly 
clumsy looking chassis. The disadvantage of the second 
method is that it involves diffieulty in applying the cord 
when the machine is to be set up. A workman would 
have to exercise great strength to apply the cord at all. 
The third method implies the use of a cord having some- 
what different characteristics from those commonly on 
the market. The rubber is compressed when the elastic 
is woven, and consequently is in a state of strain and 
tension initially, so that a greater proportion of the 
total strength is developed at the time when the axle has 
reached its maximum deflection. 

British cords have achieved this object very satisfac- 
torily, and one or two American manufacturers have also 
attained the same end. If airplane designers insist on a 
cord having these characteristics an improvement in 
chassis strength will follow without extra expense or the 
exercise of much ingenuity, as it is a comparatively sim- 
ple matter to weave the cord so as to get the initial 
tension. 








The purpose of this paper is briefly to present (1) a state- 
ment giving the present state of our knowledge relative to 
average surface meteorological conditions over the North At- 
lantie; (2) a similar statement as to free-air conditions; and 
(3) an analysis showing the assistance that may be rendered 
by the winds, providing an aviator, with this in mind, care- 
fully seleets his time for flight. 

Before taking up these points in detail a few words should 
be said as to possible routes. Those most frequently pro- 
posed for the trip from Ameriea to Europe and return are 
(a) Newfoundland to Ireland and (b) Newfoundland to the 
Azores, thence to Portugal. Another suggested route is from 
Labrador to Scotland, via Greenland and Ieeland. The only 
advantage of this route over others is the shorter distance be- 
tween successive landing points. Among its disadvantages 
are: Lower temperatures than over the routes farther south; 
difficulty of providing suitable landing places in Greenland 
and Iceland and of finding them even if they could be estab- 
lished; greater probability of cloudiness and of opposing 
winds, since this route lies to the north of the region ot 
greatest storm frequency; difficulty, if not impossibility, 
of securing meteorological data at the time of flight; and 
remoteness from steamship routes and, therefore, improb- 
ability of reseue in ease of accident. Inasmuch as 
airplanes of sufficient power and capacity have been de- 
veloped for fiying a distance at least as great as that 
from Newfoundland to the Azores the extreme northern 
route will be given no further consideration. 

For the return trip from Europe to America there have 
been proposed, in addition to the two already mentioned, a 
route from Portugal to northern Brazil, Guiana, or Vene- 
zuela; and one from Portugal to the Lesser Antilles. In 
these instances, however, the flights contemplated were 
to be made by means of relatively slow-traveling airships 
(dirigibles). For the eastward journey they were to go 
direct from Newfoundland to Ireland, thus adding to the 
inherent speed of the airship the assistance furnished by the 
prevailing westerlies. In returning, however, the wind re- 
sistance offered would be so great as to make the journey 
hazardous and on a large percentage of days impossible. 
The southern routes would not only avoid these head winds, 
but would lie for the most part in the region of the north- 
east trades. In spite of their greater distances, therefore, 
these southern routes offered decided advantages for air- 
ships. In the case of high-speed airplanes, on the other hand, 
the assistance furnished by the trade winds would be offset 
in large part, if not altogether, by the greater distance to 
be traveled. On properly selected days the less favorable 
winds along the routes farther north would be more than 
compensated for by the shorter distances. 


1. Average Surface Weather Conditions 


Temperatures.—Temperatures are of interest chiefly in 
connection with their effect upon the aviators and upon 
engine performance. In Table I are given average monthly 
and annual values at four selected places. 

Annual and diurnal ranges, as well as those due to 
abrupt changes in weather, are greatest in Newfoundland 
and least in the Azores. Minimum temperatures as low as 
—25 deg. C. have been observed at St. Johns and as low 
as —5 deg. C. at Valentia. Freezing temperatures have 
never been reported in the Azores or at Lisbon. 

Relative humidity—Comparatively little has been done in 
a critical way in the study of humidity conditions over the 
Among the most interesting observations are those 
Coast 


oceans. 
on the British steamship Scotia and on the U. S. 
Guard eutter Seneca. These observations were made in the 
late spring and early summer months and showed in practically 
all cases a relative humidity above 80 per cent. A large num- 
ber of observations in December, as computed by the marine 


* Excerpt from a paper presented before the Philosophical Society o 
Washington, March 29, 1919 





Trans-Atlantic Flight and Meteorology’ 


By Willis Ray Gregg 


370 


section of the Weather Bureau, gave an average value of 8§ 
per cent. 

Cloudiness.—The average cloudiness along the northern 
route is about 70 per cent. throughout the year. This 
statement is somewhat misleading, so far as aviation is con- 
eerned, inasmuch as fogs are ineluded with clouds in ar- 
riving at this result and, as will be shown later, these fogs 
extend to low altitudes only and the aviator would, therefore, 
oftentimes have a clear sky above him, whereas at the earth’s 
surface 100 per cent. cloudiness would be recorded. It js 
probable that in summer the average cloudiness above the 
fog level is about 50 to 60 per cent. Between Newfoundland 
and the Azores it varies from 65 per cent. in winter to 55 
per cent, in summer, and between the Azores and Portugal, 
from 55 to 45 per cent. 


TABLE I.—MEAN MONTHLY AND ANNUAL TEMPERATURES, 
DEG. CENT. 
St. Johns Valentia \zores Lisbon 
Jan 1ar 5 7 | 14 | 10 
Februar 5 7 14 ll 
March 2 7 | 14 12 
April 9 } 16 | 14 
May 6 11 17 16 
June 11 14 } 19 19 
Juls 15 15 a06C«d|Ctst 
August 16 15 | 22 | 21 
September 12 | 14 21 20 
October 7 11 19 16 
November 3 9 17 | 13 
December 2 7 15 10 
Annual 5 10 18 : , Te 
Precipitation—Precipitation (rain) normally occurs on 


about 160 days in Newfoundland; 200 in Ireland; 170 at the 
Azores; and 100 in Portugal. Over the ocean it probably 
occurs on about 200 to 250 days along the northern route 
and on about 150 to 200 days along the southern route. 

F'og.—One of the most serious obstacles to trans-Atlanti¢ 
flight appears to be the large percentage of days on which 
fog occurs, particularly near the American coast. This 
amounts in the regions southeast and east of Newfoundland 
to about 60 per cent. in summer and about 20 to 35 per cent. 
in winter, the frequency in the latter season being greatest 
to the southeast. Near the Irish coast it varies from about 
10 per cent. in summer to 5 per cent. in winter. Fogs 
rarely occur near the Azores or between them and Portugal. 
In general the Newfoundland fogs oceur as the result of warm 
moisture-laden winds blowing from the Gulf Stream regions 
over the cold waters of the Labrador Current. Another 
kind of fog encountered in this part of the Atlantic is a 
calm-weather fog of small vertical extent in which the sea 
is slightly warmer than the air. These fogs occur only during 
calm weather and quickly disperse as soon as a breeze sets 
in, 

Pressure.—Pressure distribution over the North Atlantic 
may be briefly described as consisting essentially of a belt 
of high pressure, known as the “Horse Latitudes” at about 
latitudes 30 deg. to 35 deg. N., with a semipermanent high 
near the Azores; and a belt of low pressure at about latitude 
60 deg. N. with lowest values in the vicinity of Iceland. 

Wind.—As a result of the pressure distribution, thus 
briefly outlined, winds in summer are from a_ west-south- 
westerly direction, with a mean velocity of 8 m.p.s., at all 
points along the northern route; in winter they are westerly, 
with a slight north component, i. e., a component from the 
north, mean velocity about 10 m.p.s., from Newfoundland te 
longitude 45 deg. W. Farther east they have a_ strong 
south component, becoming southwesterly near the British 
Isles. The mean velocity along this section of the course is 
10 to 15 m.p.s., being highest between longitudes 45 deg. and 
20 deg. W. Over the southern course winds in summer are 
southwesterly, 8 m.p.s., to longitude 40 deg. W.; variable 
and light thence to the Azores; and northerly, 8 m.p.s., be- 
tween the Azores and Portugal. In winter they are west- 








0! 








Oo! 


g1 
st 





he 
id 


5 
il, 


ee "e. 


we Vs 








May 1, 1919 


jorthwesterly, 10 m.p.s., to longitude 40 deg. W.; westerly, 
10 to 12 m.p.s., thence to the Azores; and west-southwesterly, 
10 m.p.s., between the Azores and Portugal. The percentage 
of winds from a westerly direction, i. e., between north- 
northwest and south-southwest, varies along the northern 
route from about 85 in winter to 70 in summer; near the 
Azores, from 75 to 65; and from the Azores to Portugal, 
40 to 30. In the last-named region winds from all direc- 
tions are about equally frequent in winter, but in summer 
northerly winds predominate. 

Gales —Practieally all of the cyclonic disturbances that 
move across the United States, no matter what their place 
of origin, enter the North Atlantic Ocean slightly to the 
south of Newfoundland, moving thence east-northeastward 





AVIATION 








371 





travel slowly northwestward, then northward, to the south- 


eastern coast of the United States. From this region they 
usually move northeastward along the coast and assume the 
characteristics of extratropical cyclones. So far as trans- 
Atlantie flight along the two courses under consideration is 
concerned, the aviator need therefore feel no more anxiety 
from hurricanes than from the areas of low pressure that 
originate in different portions of this country and enter the 
Atlantic Ocean from the St. Lawrence Valley. 


2. Average Free-Air Conditions 


On this subject there is but little information available, 
so far as actual observations are concerned. The follow- 
ing discussion is, therefore, based for the most part on 
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Fig. 1. Proposep Routes 
toward the Ieeland Jow, and thus crossing the northern route 
roughly between longitudes 30 deg. and 40 deg. W. These 
storms vary considerably in size, intensity, and rate of 
travel. In general, they are larger and travel more slowly 
over the ocean than over the continents. They are, more- 
over, more frequent, more intense and faster moving in 
winter than in summer. In their movements across the 
Atlantic, the more jntense cyclones are often accompanied by 
gales having a velocity of more than 20 m.p.s., the diree- 
tions of these gales depending upon the part of the storm 
in which the observations are made. Along the Ireland 
route the percentage of days on which such gales oceur 
varies in general from about 25 in winter to 5 in summer. 
In winter they are often accompanied by violent snow squalls, 
From Newfoundland to the Azores the percentage frequency 
of gales is about 20 in winter and 3 in summer; from the 
Azores to Portugal, about 7 and 1, respectively. 

Tropical cyclones—Tropical cyclones, or hurricanes, occur 
only in the summer and autumn months, reaching their 
greatest frequency in August, September, and October. The 
average number in each year is only about 3 to 5. These 
storms generally originate in the region between the West 
Indies and the northern coast of South America, whence they 


FOR TRANS-ATLANTIC FLIGHT 


numerous free-air observations that have been made over 
the eastern portions of the United States and Canada and 
in different parts of Europe, and an effort is made to apply 
these results to the air over the ocean, bearing in mind the 
relative effects of land and water surfaces on the distribu- 
tion of the meteorological elements above them. 

Temperature.—In general, it may be said that the lower 
the surface temperatures, as compared with the seasonal 
normal, the smaller is the rate of decrease with altitude. 
In other words, during cold waves with clear skies and es- 
pecially during the early morning hours, inversions almost 
invariably oceur. During cloudy weather, i. e., low clouds, 
temperatures generally decrease from the surface to the 
cloud layer and increase slightly for a short distance above 
it. 

In the application of the foregoing statements to the 
free air above the ocean it is important to recognize certain 
fundamental differences between land and water surfaces in 
their absorption and radiation of temperature. Water sur- 
faces reflect about 40 per cent. of the insolation that reaches 
them and absorb the remaining 60 per cent. Much of the 
heat thus absorbed is, however, used in evaporating the 
water and some of the remaining is distributed both vertical- 
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ly and horizontally by the constant movement of the water 
and by the penetration of the light rays to lower levels, the 
result being that the surface and therefore the air in con 
tact with it maintains a relatively constant temperature. Land 
areas, on the other hand, reflect and transmit very little insola 
tion and there is but little evaporation. The specific heat of 
land is low and moreover there is no movement, as in the case 
of water, whereby the heat received can be convectionally dis- 
tributed either horizontally or vertically. Hence, land areas 
become strongly heated during insolation and similarly cooled 
in its absence. 

The diurnal variation of temperature at the surface in 
any one locality at sea is seldom greater than 1 deg. Cent. In 
general it is probable that the change is not much large 
in the free air above the ocean, except that, in the ease of 
eoastal waters, winds blowing offshore would brine thei 
characteristic diurnal variations of temperature with them 


TABLE II.—PROBABLE TEMPERATURE CONDITIONS, DEG. CENT 
AT 1 KILOMETER ABOVE SEA IN DIFFERENT PORTIONS OF THI 
NORTH ATLANTIC 
Near Newfound Near Ireland Between Az 
| | nd Port 
Summer Winter Summer Winter Su I V 
Mean 10 0 10 
Highest 25 0 ") 
Lowest | 5) ( 


It must be distinetly understood that these figures ar 
merely estimates; they are the nearest to actual conditions 
that we can get at the present time. Considered wit! 
rererence to tnose in ‘Table I, they indicate that at an al 
titude of 1 kilometer temperature changes along both routes 
would be less than at the surface, that rarely would tem 
peratures be much below freezing along any part of either 
route, and that in summer a trip would be attended by mi 
and comfortable temperatures throughout. The fogs off the 
coast of Newfoundland should cause no concern in this respect, 
for, as will shortly be shown, they are low-lying, and abov 
them temperatures are higher than at the surface. 

Humidity Over land areas relative humidity generally 
decreases with altitude during clear weather or when onl) 


ld 
itt 


high clouds of the cirrus type are present. As a rule, it 
falls to about 50 per cent. at an altitude of 1 kilometer, but 
occasionally as low as 20 per cent. When there are low 


clouds, the humidity remains high to the upper limits of th 
cloud layer and decreases rapidly above it. When all con 
ditions of weather are considered, the average decrease wit] 
height is not large, amounting to only about 10 per e¢ 

from the surface to 1 kilometer above it. It is greatest un 
winter and least in summer. At altitudes greater thar 

kilometer the relative humidity remains practically constant. 
Above the ocean, due to the higher humidities at the surface, 


l 


this decrease is probably larger, amounting on the averag« 
20 or 30 per cent. The Scotia observations showed in some 
cases exceedingly low values at altitudes of less than a kilo 
meter, even with dense fog at the surface. In general, it is 
probable that an aviator flying at an altitude of about 1 
kilometer would experience along the northern route humid) 
ties of 50 to 69 per cent. in clear weather or when only Ine 
clouds are present and about 80 to 100 per cent. in weather 
with low-lying clouds. Along the southern route somewhat 
lower humidities than 50 per cent. would prevail during clear 
weather, but with overeast skies they would be about t 
same as along the northern route. 


Height of fog.—There is every reason to believe that i 
the great majority of cases fogs extend to a low altitude only 
above the sea. This is clearly shown in the kite records 
obtained on the Scotia and on the Seneca. The top of. the 
fog is very definite, and above it the relativ unidity dé 
ereases rapidly. The temperature usually increases from thie 
surface to the top ol the foe and decreases above it. Out o 


nine kite records in foe obtained on the Seotia only on 
showed fog extending to a height greater than 500 meters, tly 


* This veering with altitude is at times visible in the way in whi 
the smoke from steamers spreads. F. J. W. Whipple, in a note on 
“ Wind structures at sea” (M. O. Cire. 26, July 22, 1918), says The 
difference in the bearing of the upper and lower parts of the smok« 
cloud [from my steamer] was about 50 deg. [in about 50 ft. differen: 
of elevation.| There was no opportunity to estimate the correspond 
ing angle between the upper and lower wind 
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average being about 150 meters. The one exception was due 
to long-continued blowing of warm air over successively 
colder areas, but, even in this ease, the top of the foe was 
at a height of less than 900 meters. Ten kite flights in fog 
were made from the deck of the Seneca, and the temperature 
gradients indicate that in only one did the fog extend to a 
height greater than 250 meters. In the one exception it is 
impossible to give the exact height of the fog, as no humidity 
values were obtained; but the temperature reeord indicated 
an altitude of about 950 meters. 


Winds.—Observations with kites and balloons in this country 
and in Europe have brought out the following facts with 
respect to average free-air wind conditions: Velocities are 
slightly greater at all altitudes in America than in Europe, 
but aside from this difference the same general tendencies are 
shown in both countries, viz, a rapid increase, amounting to 
ery nearly 100 per cent., from the surface to about 500 
meters above it; practically constant velocity in summer and a 
small increase in winter from the 500 to the 1000 meter levels 
above the surface; and a steady increase in both seasons, but 
reater in winter than in summer, from the 1000-meter level 
above the surface to greater altitudes. The mean seasonal 
difference is about 1 m.p.s. at the surface and 2 to 4 m.ps, 
at an altitude of 1 kilometer. Moreover, all observations show 
that the increase in wind velocity from the surface to 500 
meters above it is practically the same for all directions of 
t higher levels winds from an easterly diree- 
on rapidly diminish in streneth, whereas those from a west- 
rly direction gradually increase. The easterly winds usually 
die out altogether before an altitude of 2000 meters is reached 
in¢ at higher levels westerly winds prevail. The shifting 
m one type to the other is usually, nearly always, clock- 

S( th surface winds from east to south and as a rule 
counterclockwise witli surface northeast to north winds. The 
amount of the turning is directly related to the angle of 
deviation of the surface wind direction from that of the pre- 


wind, but that at 


Winds, as is well known, tend to flow at right angles to 
e direction in which the pressure gradient acts, i. e, 
parallel to the isobars. Owing, however, to frietion and eddies, 
the direction of motion of the surface wind is nearly always 
inelined to the isobars. The amount of this inelination is 
greatest in anticyclonic and least in cyclonic systems, the 
average value on land surtaces being about 30 deg.  Inas- 
much as these disturbing influences largely disappear in the 
free air, we should expect the winds invariably to veer with 
altitude.* That there are exceptions to this is due to the 
inequal vertical distribution of temperature that often ob- 
tains in adjacent localities, thus producing in the free air 
isobaric systems decidedly different from those at the surface. 
Nevertheless, in general it is found that the winds at an al- 
titude of 1 kilometer follow rather closely the direction of 
e surface isobars. This means that on the average they 
eer about 30 dee. from those near the ground. The ease 1s 
somewhat different over the ocean. Here there is less frie- 
tion. less convectio and there are no topographic interfer- 
ences at all comparable with those on land. Hence we should 





pect to find the winds even at the surface blowing more 
near! parallel to the isobars, and an inspection of marine 
synoptic weather maps indicates that this is true, the average 
inelination bene about 10 dex. TI reans that the veering 
of with al is about 20 dee. less over ocean than 
over lal irfaces. In a similar manner velocities are al- 
feeted, with the result that they are higher on the sea than 
land, that is, they more nearly approach true gradient 
locities. It has already been stated that observations show 
above land an increase of about 100 per cent. in velocity with- 


the first 500 to 1000 meters. Now, surface winds at sea 
are nearly twice as strong as those on land. Hence the in- 
ease with altitude over the sea is much less than over the 
land In other words, a trans-Atlantic aviator would not 
need to fly as high as would a trans-continental aviator in 
order to derive the greatest assistance from the winds; and, 
conversely, in the case of opposing winds there would be less 
advantage in flying at a low altitude over the ocean than 
Whatever the wind direction, whether favor- 


over the land 


able or unfavorable, flying at low levels above the sea would 
be less dangerous than at similar levels above the land, be 
cause the air there is less turbulent or “ bumpy.” 

(To be concluded ) 

















Airplane Propeller Wastage Reduced 


By Rolf Thelen 


Throughout the war the development of the best practice in 
propeller manufacture, which is a highly specialized art requir- 
ing a thorough knowledge of wood technology as well as the 
greatest degree of skill in woodworking and gluing, has been 
the goal of constant co-operative effort by the Forest Products 
Laboratory of the Forest Service and the War and Navy De- 
partments. As a result of this joint work, methods have been 
perfected which insure the production of the highest type of 
propeller, with the minimum wastage due to rejection on ac- 
count of poor manufacture or improper handling before, dur- 
ing, or after manufacture. These methods have been adopted 
in the manufacture of American training and combat propellers 
and have contributed their share to the well-known excellence 
of these propellers. In this connection it is interesting to note 
that, in the case of the Allies, it is reported that 80 per cent of 
the propellers received at the front were rejected on account 
of improper methods in handling and manufacture. 

The regular researches of the Forest Products Laboratory 
on wood technology have been under way for many years. Its 
activities in connection with propeller investigations, which 
are in addition to these, may be grouped under four general 
heads, as follows: (1)Drying and storing of propeller stock; 
(2) Selection of laminations with proper regard for direction 
of grain, and density and moisture condition; (3) Glues and 
gluing; (4) Protection and storage of finished propellers. 

Propeller lumber, as it comes from the sawmill, is usually 
1 in. thick, 6 in, or more wide, and 8 ft. or more long. This 
lumber is green when cut and must be seasoned before it can 
be used in propeller manufacture. 

While it is quite possible to air-season propeller lumber satis- 
factorily, the time required is excessive when war is in progress 
and speed is essential. Hence it became necessary to develop a 
method of artificial seasoning which would not injure the prop- 
erties of the wood. The Forest Products Laboratory, which 
already possessed a great deal of experience in kiln-drying 
wood, attacked the specific problem of the preper artificial 
drying of propeller woods, and developed a method whereby 
the stock could be perfectly dried in a week or two. This 
method was adopted as standard by both Army and Navy and 
used for all propeller stock with the exception of certain rela- 
tively small amounts which had been cut before the declaration 
of war and which were available in the air-seasoned condition. 
The Laboratory had already developed a dry-kiln in which 
this method of drying could be carried out, and a number of 
batteries of kilns off this type were built for drying aireraft 
lumber. Among these is the battery at Vancouver, Wash., one 
of the largest batteries of dry-kilns in the world. This battery 
was erected especially for drying spruce and Douglas fir air- 
plane stoek. 

In developing this process, many experimental drying runs 
were made upon the various woods used for propellers, and the 
properties of the kiln-dried material were compared with 
those of similar material carefully air-dried. This comparison 
was reached through the medium of many thousand strength 
tests made both upon the kiln-dried material and upon that 
which had been air-dried. As a cheek, strength tests were 
also made upon green material. The conclusion drawn from 
this work is that properly kiln-dried material is appreciably 
better than the best air-dried stock. This had been forecast 
by the Laboratory’s engineers, who based their judgment upon 
the fundamental principles involved. 

After the stock has been dried, it must be stored under 
proper conditions of atmospheric temperature and humidity, 
in order that. final adjustment of the moisture in the wood may 
take place and that it may contain just the right degree of 
moisture when it is finally made up into propellers. This 
degree of moisture depends upon the atmospherie conditions 
of the locality where the propellers are to be used. Thus, 
training propellers for the southern fields required drier wood 
than was needed for battle propellers to be used on the battle 
lines in France. The Laboratory conducted researches to de- 
termine the relation between atmospheric conditions and the 
amount of moisture contained in the wood when exposed to 
these conditions, and it furnished the data upon which are 
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based the specifications for atmospheric temperature and 
humidity in propeller factories and store-rooms, 

Propellers are almost sure to swell and shrink during stor- 
age and use unless they are manufactured with the greatest 
possible care and specially treated to prevent changes in mois- 
ture when changes in atmospheric conditions take place. The 
problem of reducing this swelling and shrinking to a minimum 
and of leaving the remainder as uniform as possible received 
the most serious attention of the Laboratory. It was deter- 
mined that the amount and character of swelling and shrink- 
ing was, in general, due to three factors, namely, grain, 
density, and moisture. The shrinkage and swelling of wood 
with changing moisture content is not uniform in all directions. 
The shrinkage lengthwise is practically negligible, while that 
measured in a direction corresponding to the circumference of 
the tree is about 1% times that measured in a direction cor- 
responding to the diameter of the tree. Shrinkage depends 
also upon the weight or density of the specimen, dense pieces 
having a greater shrinkage than light ones. 

Shrinkage or swelling, when the wood changes from one 
moisture condition to another, varies with the amount of the 
change—the greater the change in moisture, the greater the 
change in the volume of the piece. Bearing these three points 
in mind, it is evident that to obviate troubles from shrinkage 
and swelling in the finished propellers, all the laminations 
should be as nearly alike as possible in direction of grain (on 
the end faces), density, and moisture content. Further, pro- 
portion of the moisture should correspond, as nearly as pos- 
sible, to that of the atmosphere in the locality where the pro- 
peller is to be used. These facts have all been taken advantage 
of in the manufacture of American propellers and their ap- 
plication has done much to enable us to reach the present high 
standard in propeller construction. 

All modern propellers, with one or two minor exceptions, 
are made by gluing together a number of boards or lamina- 
tions, which are usually from 1% to ¥ of an inch thick. From 
five to nine laminations are ordinarily used in each propeller. 
In order to secure satisfactory service it is essential that only 
the best grades of glue be used. When the United States en- 
tered the war, none of the government agencies had had enough 
experience with glues for a proper glue specification to be 
prepared or the necessary inspection work to be carried out. 
The Forest Products Laboratory immediately started the neces- 
sary investigations, and drafted a satisfactory propeller glue 
specification, under which practically all propeller glues for 
the Army and Navy have been purchased, It also developed 
methods of making tests and instructed Army inspectors in 
the proper inspection of glues. The great bulk of glue used 
in manufacturing propellers was inspected and certified by 
Army inspectors stationed at the Laboratory. 

As has already been pointed out, propellers exposed to 
varying atmospherie conditions, even when varnished, will 
absorb or give off moisture, swelling or shrinking in the 
process. Unless the propellers are made with the greatest 
possible skill and care, the shrinking and swelling are apt to 
produce injurious warping and set up stresses which may 
cause the propeller to fail in service. The need for a coating 
practically impervious to the transmission of moisture was 
evident, and the Laboratory conducted several long series of 
experiments upon many types of coatings, including various 
shellaes, varnishes, enamels, electroplated metal coverings, vul- 
canite, and several kinds of metal-leaf coatings. A coating 
was finally devised which was many times more effective than 
varnish coatings in preventing moisture transmission, and this 
coating has been approved for use by the Army. This coating 
consists of a layer of very thin aluminum leaf laid on over a 
layer of partially dry varnish, and then protected with several 
layers of enamel and varnish. While the coating has no 
ereater resistance to wear than that offered by the varnish and 
enamel coats over the leaf, it does insure perfect protection 
to the propeller during storage and shipment and in service 
until sand or spray wears it off. Since the greater portion of 
the existence of the average propeller is passed either in stor- 
age or shipment, the usefulness of the coating is apparent. 











Design of Pressure 


By C. H. Powell, B. Sc., A. F. Ae. S. 


Plate Anemometers 





Formerly of the National Physical Laboratory 
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This instrument has been invented periodically by a number 
of people. It therefore occurs in many forms all, however, 
being dependent on the wind pressure on a flat plate or other 
resisting object, causing the plate to move back against spring 
or gravity control. Occasionally other resisting forms than a 
flat plate are used although such substitutions have not neces- 
sarily improved the instrument. Also, in some designs the plate 
moves back parallel to itself as in the spring controlled type, 
whereas in others it is pivoted at or near one of its edges as 
in the type shown in Fig. 1. 

An instrument of this type is somewhat prone to 
about the mean reading even when placed in a steady wind, 
mainly owing to the fluctuating air flow from the plate edges. 
Some damping device is therefore recommended. 

The advantages of such an instrument, however, are sufficient 
to recommend its application when properly designed to a 
considerable number of cases, particularly in meteorology. It 
requires no special setting up and ean be made extremely 
portable. It is, more- 
over, direct reading, 
i. e. its speed indica- 
tions are instantane- 
ous, and the accuracy 
of the readings is, in 
the author’s opinion, 
at least equal to that 
of the moving cup or 
vane type, in many tix 
cases very much qi" 
better. 

The principal dis- 
advantages are, first, 
that the instrument is 
not “self-directing,” 
i & 2 has to be 
orientated into the 
wind. It would be a 
diffeult proposition to mount the instrument on a 
pivot and fit it with a directing vane, for when the 
ment veered or backed according to the wind, a 
foree would be sent up on the plate itself 
centre of gravity of the plate is capable of shifting independ- 
ently, it is not possible with such a moving plate, to mount thé 
¢.g. vertically over the pivot for all plate attitudes. 

The other disadvantage is that all such instruments 
require individual calibration. If, however, the weights of 
moving parts and all the dimensions are copied accurately for 
a batch of similar instruments, it should only be necessary to 
calibrate one instrument out of the whole batch. 

Frequently with the design shown in Fig. 1° a removable 
weight is attached to the plate to enable higher speeds to come 
within the range of the instrument. Low speeds are of course 
measured without weight and on a different seale. Care should 
be taken to ensure that the centre of gravity of the plate and 
weight together, when the latter is in posiion, is located at the 
c.g. of the plate alone. This is a matter not always attended 
to by designers of gravity instruments. The combined weight 
of plate plus weight should also be a simple multiple of the 
weight of the plate alone. The reason of this is that we are 
provided with a ready check on the calibrations. This may be 
seen from the following considerations. 

Take one attitude of plate as defined by some particular 
angle of plate to the vertical. 

Let v, be the speed corresponding to this attitude without 
weight and v, be the speed corresponding to this attitude with 
weight. 

Suppose further that the plate plus weight, weigh four times 
as much as the plate alone, and that the e.g. of the combina- 
tion is the same as for plate alone; then we have at once, as- 
suming that the square law holds, which is very near the truth 
for such an object, the following equation: 
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so that the graduations of the two seales for the instrument 
with and without weight should correspond. 


A further point in the design is that the plate supports 
should be quite vertical. They should also preferably be thin 
and placed edge on to the wind to reduce interference between 
them and the plate. Additional inclined stays or the support 
should be dispensed with, if possible, on account of air inter- 
rerence. 





Y 
W 
Fig. 2 
It is interesting to ascertain the form of the function con- 
cting the angle of the plate with the vertical. 
In Fig. 2 let O be the pivot at the top edge of the plate and 


Consider the plate at any attitude 

The resultant air force FR will act 
This may be resolved into normal 
Taking moments about 0 


G the centre of gravity. 
represented by the angle a. 
at some such point as P. 
and longitudinal forees Z and X. 


Wwe have 
Zx=W pSina 


R Cos (@+a 90)x =w p Sin a Now R= Ro p AV? 


Ry p AV? Cos (0+a—90)c=W pSina 


W p Sina 
@) , rR.pA Cos (@+a—90) 


W p I “Sin a 


; V pa “VaR. V Cos (6 +a—90) 


For a square flat plate cos (0-+- «— 90) is for all practical 
purposes = 1, i. e. the resultant is practically normal to the 
plate so we have 

- a 
. a. 2 [Sin a Sin a 
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where C leneth of plate. 


A table supplying the values of sin a, Re and 2/C 1s given 
below, x/C being the ratio of ¢.p. distance from leading edge 
to the side of the square. 
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The values for Re and x/C are taken from M. Eiffel’s re- 
searches on a square plate.* 


The columns headed V; and Vz in both tables give the speeds 
corresponding to the various angles of plate to the vertical for 
an instrument of this type. 


V, is the actual speed from some experimental results with 
an instrument having a plate very nearly square. 


C Sin « 


rR, 








V: is the caleulated value = Const. J 


where the Const. has been taken as 6.68. 


Experimental and calculated values of V are plotted together 
in Fig. 3. 


The experimental pt. at V = 7 and 15 deg. is not an ex- 
EXPERIMENTAL VALUES 


. 


Vx a 
m.p.h. 
a aes ay <a s 
4 6 
5 9 5 
6 14 
7 | 15 
8 | 23 
10 32 
2 56 
i3 60 
14 63 
15 65 
20 73 


CALCULATED VALUES 








|. /CSina Vs 
Ss Fe 4y | | — i »n 
a Sina z Re V 2 ak m.p.h. 
10 1736 472 540 .825 5.52 
20 . 3420 $55 46 1.17 (a 
30 . 5000 444 552 1.43 | 9.56 
40 .6428 435 .563 1.62 10.82 
50 | 7660 .422 625 Bee | 11.43 
60 . 8660 387 665 1.84 12.3 
65 | 9063 362 558 2.23 14.9 
70 9397 334 432 2.55 : 
80 9848 257 .195 4.43 29.8 


perimental error but is due to the interference of the support 
stays. Repeated readings were taken to confirm this. 
The agreement between experimental and computed values 
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generally is very remarkable, the form of the two curves being 
almost identical. 

Such being the case, it is now possible to design an instru- 
ment straightaway for a given speed range with some certainty 
of getting the weights and dimensions right first shot without 
recourse to trial and error methods as hitherto. 


*La Résistance de ]’Air et Aviation, 1911, p. 134. 
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Scratched and Smooth Joints 


The common assertion that scratched surfaces make 
stronger glued joints than smooth surfaces seems hard to 
prove. Comparative tests made on several occasions by the 
Forest Products Laboratory all indicate that the strengths 
of these two types of joints are practically the same. 

The test specimens used by the Laboratory were pairs of 
hard maple blocks, some with smooth and some with tooth- 
planed contact surfaces. These blocks were glued with a 
high grade hide glue, allowed to stand for a week, and then 
sheared apart in an Olsen universal testing machine. Four 
joints of each type were compared in a single test. 

Eleven such tests gave the following average results: 


COMPARATIVE STRENGTH OF SCRATCHED AND SMOOTH JOINTS 








Scratched Joints Smooth Joints 

















Test 
Shear | Wood surface | Shear Wood surface 
Strength | in failure Strength in failure 
No. lb./sq. in. | per cent lb./sq. in. per cent 
ye cet wh 1787 | 25 1855 
REPS ae ee | 1366 a 943 ee 
Bat aes Pada 1976 a 3086 50 
ee ee ne 2409 75 1571 25 
_ Be er: 2298 100 2416 100 
Desc asadeckes 1947 75 1678 62 
RR AR 2310 12 1800 o 
AA es 1835 100 2455 100 
Tico palere baa 1425 re 2180 25 
RPE TOE 2330 a 2395 62 
Ree 2180 m 2520 75 
Gen. Avg 1988 35 2040 47 








It will be noted that in seven of the eleven tests smooth 
surfaces gave the better adhesion. Consequently it would 
seem that there is no advantage in tooth-planing wood for 
gluing purposes. 





The Turbo Compressor 


From a close survey of aerial fighting prior to American 
participation in the war, it was clearly evident that supremacy 
in the air was largely dependent on ability to attain greater 
heights than the enemy, and to develop greater speeds at 
altitudes. A well-indicated method of achieving this was to 
develop some means of super-charging the airplane in order to 
compensate for the decrease in density of the atmosphere 
with increase in altitude. 

That the problem of maintaining a constant atmospheric 
pressure to the carburetors of the airplane engine is a difficult 
one, is evidenced by the fact that although experimental and 
research work was instigated by England, France and Italy in- 
dependently of one another soon after the war began, none of 
the devices experimetd with by the Allies was sufficiently de- 
veloped at the time hostilities ceased to be anywhere near 
ready for production. In this country development was en- 
trusted to Mr. E. H. Sherbondy and to Dr. S. A. Moss. Both 
investigators concentrated on the exhaust-gas-driven-turbine 
and inter-connected compressor system of supercharging as 
originally developed by M. Rateau, though their designs show 
marked differences. 

The B. F. Sturtevant Co., working on entirely independent 
lines, developed a mechanically driven compressor, which has 
certain points of advantage. Both types of drive and the com- 
pressor are fundamentally simple in principle. The difficulties 
arise in the mechanical application. The enormous speeds re- 
quired in the small compressor; the effect of the hot gases on 
the turbine blades; the problems of stresses set up in the 
rapidly-moving mechanism due to sudden variation in the en- 
gine speed; all give great practical difficulties. 

There is reason to believe that all three workers are on the 
point of attaining suecess, When success has been reached, 
the effect on the development of the airplane will be wonder- 
ful. Simple mathematical considerations will show that if 
constant power is maintained, speed at altitudes will be in- 
creased by about 30 per cent to 50 per cent above that at 
ground level. Ceilings will be about 20 per cent greater. 
Climb will be improved throughout the working range. Such 
results will mark a new era in aeronautics. 











Course in Aerodynamics and Airplane Design 


Part III.—Experimental Aeronautical Engineering 


By Alexander Klemin 


Technical Editor, Aviation and Aeronautical Engineering; Consulting Engineer, Aerial Mail 
Service; Consulting Aeronautical Engineer 


Section 3. Fuselage Testing 


Copyright, 1919, by Alexander Klemin. 


Theoretical Principles—There are two possible methods in 
the testing of fuselages: 

(A) testing the fuselage for air loads on tail surfaces only. 

(B) testing the fuselage for air loads on the tail surfaces in 

combination with dynamic loads. 

Considering air loads, while in English practice it is 
eustomary to test with air loads only, neglecting dynamic 
effects, and while this is by far the simplest method, yet it 
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Fig. 1. Moment Anour Wine Hince on JN-2 Bopy 


would seem much more reasonable to employ a system which 
imposes both air loads and dynamic loads on tail surfaces. 

In a recent report the author has dealt in some detail with 
the forces to be found in diving and looping, by a step by step 
integration, the equations of motion not being capable of solu 
tion by ordinary methods of differential equations. For reasons 
dealt with in previous sections, it is in looping and diving that 
the fuselage is subject to the severest air loads. 

At the end of a long steep dive, the pilot throws his elevator 
hard up, so as to make a quick recovery. At that moment th: 
entire load on the fuselage is that due to the tail surfaces. As 
the machine flattens out, describing a cireular path, dynamic 
forees enter into play and the angular velocity produces a 
damping moment which diminishes the effective force on the 
tail loads. There are also to be considered at any moment 
inertia forees and gravity forces. 


Fig. 1 taken from the above mentioned report, gives an idea 





376 


of the relative magnitudes of these forces, at short intervals 
after the commencement of the recovery from the dive. The 
forees on the tail produce large moments with comparatively 
little shear on the fuselage, while the dynamie forces produce 





Fig. 2. GENERAL ARRANGEMENT OF SUPPORTS FOR SAND- 
TESTING A Bopy 


mainly shear, particularly if they are due to a heavy load con- 
centrated near the rear wing hinge. 

In the particular instance given above of a Curtiss JN-2, 
with a weight of 1800 lb., a wing area of 384 sq. ft., and a 
stabilizer and elevator area of 42 sq. ft., the airplane was as- 




















Fig. 3. Batu AND Socket Support ror SAND Loap TESTS OF 
Bopy AND Tarn SURFACES 


sumed to be on a dive of 50 deg., and to have attained a limiting 
speed of 123 m.p.h. At this point the elevator was assumed as 
being turned up to an angle of 25 deg. to the stabilizer, an 
extreme condition, but one which might well be realized for 4 
machine of this type. It should be noted that as the angle of 
incidence on the dive increases, the stabilizer assumes a lesset 
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negative angle to the wind, and if the elevator is maintained at 
the same angle to the stabilizer both the total force on the tail 
surfaces and the moment about the elevator hinges diminishes. 
The latter decrease means that it will become comparatively 
easy for the pilot to maintain this elevator position. 

From the eurves of Fig. 1 it is seen that the maximum total 
moment oecurs .24 seconds after the beginning of the pull 
out. The stresses in the body are a maximum at this time. The 
greatest factor producing body stress is the moment due to tail 
load which is 72 per cent of the total moment of 21,400 ft. Ib. 
This corresponds to a tail load of 1430 Ib. or, with 42 sq. ft. of 
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and the other point of attachment at the front attachment of 
the stabilizer. The loads are distributed on the platform in 
such a manner that the rear suspension takes up the equivalent 
of all the load on the elevator and half of the stabilizer load, 
while the front suspension takes up half the stabilizer load. 
In actual flight the air loads would be taken up partly at the 
rear wing hinge, partly at the front wing hinge, partly on the 
lower longerons, partly on the upper longeron. The single 
point support as in this case, therefore imposes a very severe 
and unjustified local strain on the fuselage. To minimize this 
a ball and socket joint support is used as shown in Fig. 3. In 
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Fig. 4. FAILURE OF LONGERON AND PLANKING 


tail surface, an average of 34 lb. per sq. ft. The dynamic 
moment due to centrifugal force is still considerably below its 
maximum value being at this time 8700 ft. lb., which is ap- 
proximately 4.34 times the gravity moment about the rear wing 
hinge. 

At .50 seconds after the beginning of the pull out, the 
moment due to the tail surfaces has diminished somewhat, while 
the dynamic moment is now 7.2 times the gravity moment, 
which is always small. 

For no two machines would the possible tail loads and pos- 
sible dynamic loads bear to each other a similar ratio, decrease 
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and increase in a similar manner. The above curve gives a ver) 
fair idea of what occurs, and a good estimate of loads on tail 
surfaces and dynamic loads to be allowed for in design. 

In practical strength testing, an arbitrary standard is set up; 
a loading of 5 lb. per sq. ft. on the tail surfaces being taken 
to correspond to a dynamic factor of unity. Although this 
may not give the most satisfactory criterion for all cases, yet it 
takes care of shear forces and bending moments, whereas a test 
embodying loads on tail surfaces alone would not touch shear- 
ing forces at all. 

Practical Methods for l'esting us luge with Air Loads on 
Tail Surfaces Only—In British practice it is customary to 
neglect all dynamic effects, and to test for air loads alone, sup- 
porting the fuselage at the rear wing hinge and tying down to 
the floor at the front end, as shown in Fig. 2. 

In testing the fuselage, the tail surfaces are dismounted, and 
loads applied on a platform as indieated; one point of attach- 
nent of the platform is placed in line with the elevator hinge, 





Fig. 5. Famure or Lower LonGERONS By BUCKLING 


tabulating deileetions, allowance has to be made for the slacken- 
ing of the cable and the consequent turning up of the fuselage 
about the hinge point. 


During test, the loading platform suspended by the rear of 


the fuselage is normally supported by jacks while the loads are 
applied in accordance with the loading schedule. The jacks 
are then lowered until they no longer support the platform, 














Fig. 7. Farure or Upper LONGERON Butt SPLICE 


which is thus suspended from the rear of the fuselage. De- 
flections are determined by means of the usual adjustable 
measuring sticks. 


The jacks are then raised to support the platform, while the 


next increment of load is applied. The jacks are never lowered 
more than an inch below the loading platform when the latter 
is fully suspended from the fuselage. Thus when failure’ oc- 


curs, the platform falls through a very short distance only and 
complete collapse or wreck of the fuselage under test is 
prevented. 

Practical Methods of Testing with Allowance for Dynamic 
Loads—In addition to the assumed standard leading of 5 |b. 








per sq. ft. corresponding to a dynamic load of unity, a further 
standard assumption must be made in order not to localize re- 
actions on the rear support. With the large loading on thé 
tail surfaces, the reactions on the rear support are always 
heavier than the proportion which the rear wing spar would 
bear in the air. It is exceedingly difficult to make an exact 
correlation between the air and sand test conditions in this 
ease, and to take all factors into account. Hence a conven- 
tional loading is generally adopted by which one-fourth of the 
total load is applied at the front support of the fuselage and 
the remainder at the rear support. 

In this method of testing the fuselage is supported by short 
lengths of cables running in the direction of the lift wires and 
held by a suitable stand, as shown in F ig. 4. Fig. 5 illustrates 
the same fuselage loaded with pig lead at point of failure. 

In Fig. 6 is shown a typical load distribution diagram for a 
Bristol fuselage. _The weight schedule of this machine and the 
loading schedule are given below as an illustration of this 
method of loading. 


TABLE I.—WEIGHT SCHEDULE (LB 
Fuselage (veneer ty pe) : : 16 : 
Fuselage (truss type) ). 218 
Propeller. ‘ ; 65 
Radiator and water. 125 
Motor with water in js ucket 659 
Oil and tank...... ; : 58 
assis.... ee6 aoe 125 
Gasoline and tank.... . 450 
2 Marlin guns, sights, mount, ete.. : 66 
1000 rounds ammunition... : 66 
Instruments and board.. 15 
Controls... .. of 0) 
Pilot = gunner r. 540 
Seats, belts, oxyge n tanks, masks 13 
2 Lewis guns, mounting.... 68 
970 rounds ammunition. 79 
Tail skid.... : 6 
Emrennage.... es 49 
Total 239 2445 
TABLE II LOADING SCHEDULI 
r Loading Schedule (Ib Tota 
Load Dy- Tail * Load on 
No, namic | Load Fusel- 
faetors |lb./sq \ B Cc D } if G age 
ft lt 
l 2 10.0 1660 1356 | 280 560 640 136 168 5098 
2 2.5 12.5 | 2075 | 1695 | 350 700 800 | 170 585 637 
3 3 | 15.0 | 2490 | 2034 | 420 840 960 | 204 702 7648 
+ 3.5 17.5 2905 | 2373 | 490 980 | 1120 | 238 819 8923 
5 t 20.0 | 3320 | 2712 | 560 | 1120 | 1280 | 272 936 0198 
6 4.5 22.5 | 3735 | 3051 | 630 | 1260 | 1440 | 306 | 1056 | 11473 
7 5 25.0 | 4150 3390 700 | 1400 1600 340 | 1170 12748 
8 5.5 27.5 4565 3729 770 | 1540 1760 374 1287 1402 
9 6 30.0 4980 | 4068 | 840 | 1680 | 1920 | 408 | 1404 | 15298 
10 | 6.5 32.5 1395 $407 910 1820 | 2080 442 1521 657 
ll 7 35.0 810 4746 | 980 | 1960 | 2240 176 1638 17848 
12 7.5 37.5 | 6225 | 5085 |1050 | 2100 | 2400 | 510 | 1755 | 19123 


Results of Typical Fuselage Tests—As a rule fuselage dé 
signs show up quite well and are much stronger relative ly thar 
tail surfaces. In Table III are given results for a wide variety 
of fuselages. 


Photographs of Typical Failures—Figs. 4, 5 and 7 illustrat 
some typical failures, which we shall discuss briefly. 

Fig. 5 shows the buckling of the lower longerons in a 
fuselage of the ordinary truss type for an advanced training 
machine. The longerons were 1 in. x 1 in. spruce in section, 
and in the panel where failure occurred 30 in. between points 
of support. The spruce was of excellent quality and yet did 
not develop the full strength of 3350 lb. in compression which 
Navy specifications for a spruce strut with fixed ends, th 
actual strength on sand test being only 2240 lb. Part of this 
lack of strength may be due to the curvature of the longerons 
themselves which goes to inerease the buckling tendency of the 
struts. But the more probable cause is that a longeron is not 
precisely a fixed-end column between the two points of support, 
so that our usual design assumptions may be unduly favorable. 
The author has drawn a similar conclusion on other tests. 


In Fig. 7 is shown a tension failure in the upper longero 
splice of a DeH-4 under a load of 40 lbs./sq.ft. on the tail 
surfaces. 


Although this may be considered ample, vet with sub 
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sequent reinforcement of the splice e, at the expense of a few 
ounces extra weight gave a strength of 50 lbs./sq. ft. on taj 
surfaces. 

A typical veneer fuselage failure is shown in Fig. 4. It jg 
in the region of the rear wing fittings that veneer fuselages 
have to be watched. The attae -hment of the lift wire fittings 
just at this point the fuselage is also weakened by the cutting 
away of the upper skin for the cockpit. 


Book Reviews 


£. 8. D. OF Frying. By Arthur J. Swinton. (Aeroplane and 
General Publishing Co. 205 pp. 12 illustrations.) 

The author deals in a plain, matter-of-fact manner with the 
commercial possibilities of aeronauties. The entire field is sur- 
veyed: mail carrying, passenger carrying, inspection work, 
conveyance from rail head or nearest point of civilized com. 
munication, sheep ranchers’ work in Australia, desert voyages, 
river flights along the great rivers of the world, ete. 

Typical flights, such as London to Galway, are worked out 
carefully from a commercial point of view, with estimates of 
initial outlay, depreciation, ete. Routes are indicated to cove 
the entire surface of the globe. 

Capt. Swinton is perhaps too positive and optimistie about 
immediate possibilities, but is on the whole very careful and 
certainly stimulating. 

A Text-Book or Arronavutics. By Herman Shaw, B. Se, 
A. R. C. 8S. (4 folding plates and 159 figures in the text. 
J. Bi Lip pineott Co.) 

This text-book is well-nigh encyclopedic in its range, cover- 
ing as it does the entire field of aeronautics. It is a reprint of 
lectures delivered during the war to officers of the British 
R. N. A. S. and R. A. F. with certain additions and many 
illustrations. 

The first seven chapters are devoted to aerodynamical theory 
in brief outline under the usual headings of air flow, wing 
characteristics, streamline flow, ete. The presentation is some- 
what brief, but quite sound. 

The chapters on structural materials and on construction 
are far too brief to be of service in practical work, and the 
contents will be familiar even to a beginner in aeronautics. 
The chapter on aero engines is very clear and well illustrated, 
and the same remarks apply to the chapter on airserews. In- 
struments are ably dealt with, but the few remarks of Chap- 
ter 15 hardly deserve the title of Design of an Aeroplane. 

Aerial navigation and meteorology are dealt with in a con- 
cise way, and should be useful to aeronautical engineers and 
pilots who wish to have a sound introduction to these two 
important subjects. 

[t is a pleasure for a reader who is not a specialist in Wire- 
less Te le graphy and yet gone th to understand the application 
of wire less on the plane to see the principles so clearly and 
completely enune - ited. 

On the whole, the volume, though not too deep, should have 


an immediate aed wide appeal. 


Aeronautical Patents 
ISSUED OCT. 1-18 


1,280,195—To Warren S. Eaton, Plainfield, N. J. Aeroplane stabilizer. 
ISSUED OCT.8-18 
1,.280,627—To Gustaf Amderson, New York City. Flying machine. 
ISSUED JANUARY 21, 1919 
1,291,817—To Thomas M. Finley, West Plains, Mo. 
bilizer and Lifting Propeller 
1,291,762—To Everard Richard Calthrop, 
to E. R. Calthrop’s Aerial Patents, Ltd., 
Parachute 


1,291,989—To Ludwig Marschall, New York, N. Y. 


Gyratory Sta- 


London, England, assignor 
London, England. 


Airplane. 


ISSUED FEBRUARY 4, 1919 
1,293.160—To Walter St. John Miller, Calgary, Alberta, Canada. Con- 
trolling device. 


1,293,312—To Sherman S. Benson, York, Nebr. Airplane stabilizer. 


ISSUED FEBRUARY 11, 1919 


1,294,.234—-To Leon Cammen, New York, N. Y. Airplane. 
1,294,334—-To Charles Eich, Hoboken, N. J. Aerial warship. 
294.361 To Lewis Hallock Nash, South Norwalk, Conn. Art of 
flying and method of opetrating flying machines. 
1,294,688 To Mittie Taylor Bush, Dublin, N. H. Aircraft. 
1.294.083—To Leon Goldmerstein (now by judicial change of name 
Leon Cammen). Airplane 
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By Alfred \ 


The use of airplanes on an extensive scale tor purposes of 
observation and especially for fire control, during the war, 
brought about the need for a considerable number of wireless 
transmitting sets for airplanes, such as the SCR-73, designed 
and developed by the International Radio Telegraph Co. This 
set is a refinement of the French airplane transmitter, a1 
the rotary 


3 is a synchronous rotary gap transmitter and is 


instrument o 
The SCR 


adjustabl to ine 


I wap tvpe. 
i 
wave leno ns supplemented DY nve notes 


Pilot Motor Variable Pitch Propeller 


ischer, Jr. 

this is plainly visible in Fig. 2. 

The blade controlling mechanism consists of a spring-loaded 
one end of which is fixed to the casing and keyed 
with it to the generator shaft, while the other end floats on an 
idle spur gear, f, mounted on ball bearings, whose center of 
is fixed eccentrically to the generator frame. This 
rear moves parallel to its axis of rotation as the fly-balls of the 


the fovernor,; 


fwovernor, €, 


roverno expand o eontract. 


Fixed to the walnut ease, to the rear of the blades, is a metal 
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obtained from interchangeable gap rotors to prevent inter 
ference and to aid in identification. Power is supplied by an 
18 in. wind-driven fan attached directly to the generator shaft, 
running at 4,500 r.p.m., in this set, which speed must be main 
tained at that constant rate in order not 

to vary the pitch of the note. 

At first it was attempted to use a fixed 
type fan, but airplane maneuvers, by 
bringing different wind pressures to bear 
upon the generator blades, made this im 
practicable, breaking the note and at nose 
dive speed often bringing disaster to the 
instrument. Variable pitch fans of vari 
ous types were then tried, also without 4 
Plans and models of magnetic 
regulators, friction devices and 
regulators of the direet centrifugal type / 
all had to be discarded, in the first plac« 
because they required propeller blades 
which after having been caleulated and 
constructed had, each and every one, to be 
earefully calibrated and even then would 
not be exact enough to give complete 
satisfaction, and in the second place, be 
cause friction in the moving parts and 
the pressure of varying winds prevented J 
uniform regulation. The result was the 
production of the Viseher pilot moto 
variable piteh fan governor, which dif 
fers basically from the other speed 
regulators and does not require a eali Fi. 
brated blade. 

This automatic variable pitch propeller, shown in Fig. 1, con 
sists of two balanced walnut blades, linked over a hardened 
steel ball a in Fig. 2, by two hardened tool-steel links, bb, with 
sufficient clearance to permit a 20 deg. angular movement to 
each blade. When in operation the blades react on each other, 
floating in the case bearings. The driving shaft of the gen- 
erator passes through one link at c, thus centralizing the blade 
and generator axes. A short flexible arm, d, fixed to each link 
is the means by which the blade movements are controlled by 


success. 


speed 
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rim or gear case in which is housed a series of five internal 
differential gears, three of which are movable, the others fixed 
to the ease. The gears are of 32 pitch and through them a gear 
reduction of 14,400 to 1 is obtained. From Fig. 3, which shows 
he arrangement of the internal gears, it 
can be seen that one face of the idle gear 
engages at all times with the wide fixed 
internal gear of 120 teeth, a, while its 
other face engages with either gear b of 
121 teeth or gear d of 119 teeth, or, when 


at normal speed, runs free opposite 


spacer c. This spacer is .005 in, wider 
than the engaging face of 7 to allow 
ample clearance. The sensitiveness of 


the mechanism is controlled by the amount 
of this clearance. Plate e, gears 6 and 
d, and spacer ¢ are pinned to one another, 
and it can be readily seen therefore that 
this train will revolve either clockwise or 
counter-clockwise with respect to the cas- 
ing depending on whether gear i engages 
with d of 119 teeth or b of 121 teeth. On 
dise e is pivoted the planet gear k, which 
engages at all times the fixed internal 
gear f of 120 teeth and the movable gear 
g of 119 teeth, thus completing the re- 
quired gear reduction. To gear q is fixed 
dise h mounting dise 1 with heavy frie- 
tion springs in order that h can continue 
to rotate when 7 is at the end of its 
a stroke, as will oceur at speeds above and 
below normal. A feature of the construe- 
Vischer governor is its perfect symmetry, whieh 
eliminates the necessity of any counter-balaneing other than 
for non-uniformity of materials. 

Operation. When a plane takes the air, its speed will be 
comparatively low, and gear i engaging a and b forces blades 
open until a generator speed of 4,500 r.p.m. is reached. “At the 
speed of 4,000 r.p.m. the governor balls, e (Fig. 2), commence 
to open, drawing gear i away from gear b. When the speed of 
4,500 r.p.m. is reached, the governor has opened to a neutral 
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position in which one face of gear i is opposite spacer c, and 
therefore no further change in blade angle takes place. Any 
slight variation in the speed of the fan due to sudden changes 
in the speed of the plane or to changes in electrical load, cause 
the governor ¢ (Fig. 2) to draw gear i into mesh with either 
gear b or gear d depending on the sense of the variation. This 
shifting of gears is brought about easily because the peripheral 
speeds of gears a, b. d, and i are very nearly equal. 

Thus the blades automatically take a position to maintain the 
speed of 4,500 r.p.m. regardless of the rate of travel of the 
airplane. As the plane goes faster or slower, the fan-blades by 
means of the pilot governor automatically adjust themselves to 
maintain 4,500 r.p.m. 

The gear ratio is caleulated to vary the blade angle from 
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maximum to minimum in eleven seconds. Slight changes in 
speed due to variations in load on the generator while trans- 
mitting messages are effectively adjusted by the pilot governor, 
which sets the blade angle correctly no matter what the cause 
of the change in speed, whether due to wind pressure, change 
in load, blade form or any other cause. 

Test. To test the governor for proper speed regulation, it is 
necessary only to check the r.p.m. of the governor against the 
stroke of gear i, which must be one-half its entire stroke at 
4,500 r.p.m.; in other words when in operation gear i must be 
opposite spacer ¢ at 4,500 r.p.m. 

Experiments are now being conducted preparatory to the 
use of the pilot motor variable pitch propeller to produce a 
constant torque airplane propeller. 


A Mail Flight in the Storm 


The operation on schedule of the Aerial Mail Service be- 
tween New York and Washington has become such a matter 
of fact that it no longer attracts attention. It is little real- 
ized what an amount of energy and professional skill this ser- 
vice demands from the mail pilots. The story of a flight re- 
cently made by mail pilot John M. Miller under most ad- 
verse weather conditions is told in the report made by thie 
aviator to the Second Assistant Postmaster General, which is 
reproduced herewith: 

Bustleton, Pa., 
Mareh 29, 1919. 
Second Assistant Postmaster General, 
Washington, D. C 

Reference to your wire No. 4, March 29, 1919. 

Subject: Report of flight from Philadelphia to New York, 
March 28, 1919. 

Left Bustleton at 2:15 p. m. March 28, 1919, in plane No. 30, 
Curtiss R-4. Wind velocity, reported by Philadelphia 
Weather Bureau, 48 m. p. h.; direction approximately 300 
deg. Climbed to 3000 ft. before reaching Trenton. Steered 
compass course of 25 deg., allowing 40 deg. drift angle. Se- 
vere bumps felt at all altitudes. Looking ahead snow could 
be seen. Directly to the rear, atmosphere clear. Passed over 
Trenton at 2:30. Having a short time before run into snow, 
which made it necessary to fly at 1,000 ft., at which altitude 
could just see the ground, Could not see enough of the ground 
to recognize any landmarks. Flew entirely by compass. 

The next landmark picked up was the Woolworth Tower, 
New York City. Passed over it about 300 ft. to the North; 
altitude about 900 ft. No very severe bumps felt directly over 
the city, but when passing over Brooklyn very severe bumps 
were encountered. ‘These threw the plane about to such an ex- 
tent that I was unable to watch my compass for several min- 
utes. Extreme aileron and rudder were needed a number of 
times to bring the plane back to normal flight. Flew with 
motor wide open during this time (1600 r. p. m.). The snow 
became heavier, and in order to see the ground had to fly below 
500 ft. The air continued very rough, and was only able te 





look at compass occasionally. At about 3:05 picked up a 
railroad and attempted to follow it, thinking that it might lead 
to Jamaica, but the country was not familiar and it was very 
difficult to follow the rails. Do not believe 1 was more than 
200 ft. The air was very rough. 

At 3:15 decided to pick a field and land. Attempted to do 
this, but on seeing a field would be driven past.and it would 
be lost before I could turn and land. Then headed around 
into the wind and flying just over the buildings and trees, ap- 
proached several fields, but they were all too small. At this 
point passed over a small body of water and felt the worst 
bump of the trip. Was not more than 80 ft. and was thrown 
into a vertical position and back to normal almost before 1 
could use the controls. What appeared to be a fair field 
was directly ahead. Throttled motor and zumed over a fence. 
On the farther side the ground rose in a gradual slope and 
pulled back to land. Just as the wheels were about to touch, a 
current of air coming from the other side of the hill caught 
my plane and lifted it about 20 ft. Then the plane settled ver- 
tically to the ground, crushing the landing gear and breaking 
the propeller. This oceurred at 3:20 p. m. on a field owned 
by John C. Baker, Great Neck, L. I. 

While passing over Brooklyn the motor cut out three times. 
Turned on the gravity tank and it picked up again imme- 
diately. Then shut off the gravity tank each time it came back. 
Presumably this was caused by the severe bumps. One pocket 
over Brooklyn let the plane drop approximately 100 ft. It was 
so rapid that I was thrown full weight against the safety strap. 
Motor revolutions per minute, 1450-1600; temperature, 150- 
160; oil pressure, 35. All parts of the plane and motor 
worked O. K. 

After landing secured a watchman and took the mail to the 
Great Neck railroad station in Mr. Baker’s ear. Advised Man- 
ager, Belmont Park, that I had landed. Took train for New 
York at 4:12 p.m. Arrived Pennsylvania Station at 5 p. m. 
and was met by railway mail service clerk. Returned to Phil- 
adelphia, by order of Mr. Praeger, on train at 5:30 p. m. 

(Signed) JoHn M. MILLER. 





. 





me Witt 


NWP sieeivmces? | aol 


Frency AIRPLANE AMBULANCE Firrep WITH COMPLETE Hosprrat EquipMENT FoR ALL EMERGENCY CASES 
(c) Keystone View Co. 













oe 


per SS Sst 
“ar te 











“The Motor that made 
the Spad possible’ 


Hispano-Suiza 
Engine 











r 
cases and would«not suffice in others.” 


MAIL PLANE MAKES RECORD. 


111 Miles an Hour Averaged Be- 
tween Capital and New York. 


WASHINGTON, April 11.—A_ record 
flight for an airplane equipped with a 
150 horse-power Hispano-Suiza motor, 
Was reported to have been made to-day 
by Pilot Leon D. Smith of the postal 
aerial mail service in a flight from 
Washington to New York. Carrying 157 
pounds of mail matter in addition to a 
full load of gasolene, an average of 111} 
miles an hour was maintained for the 
entire distance of 218 miles. 

The flight was made in one hour and 
fifty-eight minutes, the time from Wash- 
ington to Philadelphia, 128 miles, being 
one hour and eleven minutes and from 
Philadelphia to Belmont Park, New 
York, forty-seven minutes. 
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The Halberstadt represents, in all probability, the high- 
water mark of two-seater German airplane construction, as it 
is not only well and strongly constructed, but its general be- 
havior in the air is good according to modern fighting stand- 
ards. 

The most notable constructional features of the Halberstadt 
are resumed herewith. 

Wings—The con- 
struction the | 
wings is of consider- | 


ot 


able interest, espe- 
cially on account of 
the novel type of 
spar which is em- 
ployed in both upper 
and lower wings. 


The front spar meas- 
ures 254 in. by 1 in., 


and at the butt is 
placed about 4 in. 
from the leading ~ 
edge It is of “I” 
section, but is left / 
full at such points 17 
as those at which in- 1 \ 
ternal bracing wires i\ 
are fixed; it is con- | 
nected to the leading 
edge by means of | 
plywood, both top 
and bottom. 
A section of the 
rear main spar is | 
given in Fig. 2. In ‘ 
this ease the main ¥ 
member is of “O” | 
or box section, and 
is built up of two 
pieces let into one 
another in a rather 


unusual manner. 
Both at the top and 
bottom of the spar 
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aileron control shaft. A sliding door is used in the lower 
plane, and it will be noticed that the spar is at this point pro- 
tected by an aluminum foot plate. In each ease quick, detach- 
able safety bolts are employed. Fig. 6 illustrates the type of 
spar socket in use. This is built up of sheet steel and oxy- 
acetylene welded, the quality of this work appearing to be 
very high. 

The spars of the 
lower wings engage 
with 
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> 


2 


a fork-ended 
tube passing right 
across the floor of 
the body and sup- 
ported by the 
longerons of the 


nacelle by means of 
sockets. 
Struts—The struts 
throughout this air- 
plane are of stream- 
line steel tube of 
light section, but in 
contradistinetion — to 
the usual German 
practice they are not 
tapered at the ends, 
but end abruptly, as 





shown in Fig. 7. 
This form of con- 
struction has the ad- 
vantage of lending 
itself very well to 


the saving of labor, 
as the struts are sim- 
ply lengths of plain 
tubing pierced with 
transverse holes and 
reinforced by welded 
shoulders where the 
latter The 
struts are secured 
top and bottom by 
holts and eyes; and 





Radiator Shutter 


oceur. 


thin strips of wood $$) — y , 
are used to cover the $$ it will be noticed that 
glued joint, and on od Sd where a cross-brae- 
this is tacked, both : a alll ing wire has to be 
above and below, a . ui taken from th's 
flat length of ply- Fig. 1. OvTiiIne Draw INGS OF THE HALBERSTADT TWO-SEATER junetion, the tu:n- 
wood 7 in. wide, dusauieun buckle is neatly an- 
which overhangs the chored to a small pin 
main member of the spar an equal distance at each sce passing through the rear of the tubular strut. whieh is slotted 


This ply-wood web is flanged at each end with strips ot 
wood glued in position, and on these strips are fitted small 
corner pieces which serve to support the ribs. The latter are 
also of ply-wood, to which are glued and tacked rails of solid 
wood, top and bottom. 

A notable point of the wing construction is the fact that steel 
tubes are not used as the compression members of the internal 
bracing, as is the common practice. These members are mad 
of box form ribs which occur at intervals along the 
Adjacent to the root of the wing a very large retnforeed box 
rib oceurs, of which the section is given in Fig. 3. 

Wing Attachments—The whole of the center section, 
upper and lower surface, is covered with three-ply wood, and 
the spars used in it are of similar design to those fitted to the 
wings. Both the upper and lower wings are provided with 
attachments which allow of their being very readily taker 
down. Views of these fittings are given in Figs. 4 and 5, the 
former showing the attachment of the upper wing to the center 
section, and the latter that of the lower wing to the fuselage. 
In the former ease, the fitting is covered in with a spring oper 
ated trap-door which also gives access to the joint of the 


spars 


Dot! 


* Excerpt from a 
British Air Ministr; 


report issued by the Technical Department of the 





and slightly expanded at this point. 

The bolt hole is also reinforced by spot welding. This ar- 
rangement of strut attachment appears to be very practicable 
and certainly looks extremely neat. 

The upper ends of the inclined center section struts are fitted 
with a different type of anchorage, as in this position the sim- 
ple form of attachment used on the interplane struts cannot 
be adopted. A sketch is given in Fig. 8, from which it will be 
seen that the end of the strut is welded up solid and fitted with 
a scooped-out slot for the reception of the diagonal wire which 
runs to the bottom of the body. 

Body—The body is constructed of four main longerons fitted 
with skeleton bulk-heads at intervals and covered in with three- 
ply wood. The bulk-heads are of a very light construction, 
except that adjacent to the tail, which serves as the main sup- 
port of the rudder post and tail plane spar. At this point the 
bulk-head is made of multi-ply wood, and is extensively fretted. 
The rudder post is fixed to the bulk-head by sheet steel 
brackets. 

Another notable feature of the body is the fact that the 
pilot’s and gunner’s cockpits are made in one without appar- 
ently introducing any weakness into the construction. This 
scheme has the advantage of permitting the pilot and passenger 
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to sit very close together, so that the length of the body is 
reduced. 

The gun ring does not, as in the usual design, form an in- 
tegral part of the body coaming, but is fitted thereto by stream- 
line steel brackets. 





Tail Planes—The mounting of the tail planes is carried out 
without the use of any external wiring or cross bracing. The 
fixed tail planes are built up of steel tubes and have a section 
curved both top and bottom. The rear spar, which acts as part 
of the hinge of the elevator, is carried m a pair of built-up 
welded steel brackets, which form the end piece of the body. 
The front spar, which is slightly in the rear of the leading edge, 
is capable of being adjusted when the machine is on the ground, 
so as to vary the angle of incidence of the tail planes. The 
adjustable clip for this purpose is shown in Fig. 9 and gives 
a choice of four positions. 

Vertical Fin and Rudder—The method of construction of 
the vertical fin and rudder is a combination of wood and steel 





Fig. 5 


construction. The ribs of the fin, which is curved in section 
and has a rounded leading edge, consist of thin steel tubes, 
8 mm. in diameter, welded to the leading spar and taken back 
to the rudder post at a slight angle to each other. This stag- 
gering of the tubes gives the rib the thickness of a single tube 
only at the trailing edge. They are reinforced with diagonal 
tubes of 5 mm. in diameter. The leading edge is formed by a 
covering of thin three-ply wood supported by a light wooden 
framework. 

Ailerons—The ailerons are of the balanced type and are 
fitted on the upper plane only. They are furnished with the 
usual welded steel framework and are very light in weight. 


Their method of operation 
differs from that found on 
any other German design. 


The aileron front spar, which 
is hinged to the rear spar 
of the wings, is continued 
inward by means of a tubu- 
lar steel extension until it reaches a point level with the side 
of the body. Here the extension of the shaft terminates in 
a crank, which is operated direct by the “ T-shaped control 
lever through the medium of vertical steel rods. 

Control Gear—The control gear is of the usual type, with 
central lever and foot bar. The lever is fitted with a locking 
device whereby the incidence of the elevator can be fixed at 
will. This consists of a light telescopic tube mounted diag- 
onally and fitted with a clamp, operated by a thumb screw. 

It is worthy of note that while none of these controls are 
duplicated the elevator cranks are fitted with two sets of 
bolt holes, so that the leverage can be adjusted if necessary. 

Undercarriage—The undercarriage consists of a steel axle, 
which is supported from a pair of tubular steel struts at 
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either side by means of triple steel coil spring shock ab- 
sorbers and carries 760 by 100 wheels. 

At their upper ends the struts are bolted to one of the 
bulkheads, as shown in Fig. 10, while the lower ends are 





Fic. 7 Fic. 8 

welded together into a knee-joint. They are reinforced at 
the latter point by a tie-rod, the sockets of which are slotted 
to afford passage to the bracing wires. 

The tail skid is of ash, reinforced with a built-up sheet 
steel shoe, and rubber sprung. 

Power Plant—The engine is a high-compression 160 hp. 
Mercedes (commonly known as 180 hp.). The engine bearers 
are of wood and are directly supported by the forward bulk- 
heads. 

Gasoline Tanks—The main gasoline tank is situated under 
the pilot’s seat, and has a capacity of 24 gal. This is fed 
to the carburetors under air pressure, and the usua] hand 
and engine pumps are employed. 

The second tank is let into the upper surface of the center 





Fig. 10 


Fig. 9 


section of the top plane, and contains 8 gal. It is fitted 
with a glass tube, lying parallel to the upper curvature of 
the plane, by which the pilot can readily see the level of 
the fuel. This gravity tank can be filled from the main tank 
by means of a semi-rotary hand pump. 

Radiator—The radiator forms part of the right hand side 
of the center section, and is fitted with a smal] subsidiary 
water tank, which is provided 
with a trumpet nozzle point- 
ing forward (Fig. 11). The 
radiator shutter consists of a 
sliding panel of sheet steel 
mounted on a light tubular 
frame-work forming rails. 
This is within easy reach of 
the pilot, and ean easily be 
slid forward or backward 
when it retains its position 
by reason of the lift effect 





—_—— 
Fie. 11 
upon it, and the friction between the guides and the rails. 
Oil—A supply of 5 gal. of oil is carried in a smal] tank 


fitted at the side of the engine. The latter is furnished with 
a pump which, while circulating the lubricating oil contained 
in the tank, draws a small supply of fresh oil from the tank 
at every stroke. 

Airscrew—The airscrew has a diameter of 2.40 m. and a 
pitch of 2.00 m.; it is built up of five laminations of ash and 
three of mahogany. 


Wireless—The airplane is internally wired to give greater 
capacity for wireless, and accommodation is provided for 
the aerial and its spool in the observer’s cockpit. The wire- 
less dynamo, which .also provides current for electrically 




































































heating clothing, is driven from a pulley on the engine, and 
is mounted on a bracket carried by the left-hand engine 
bearers, 

Level Indicator—The level indicator is of a type not pre- 
viously found on German airplanes. It consists of a pen- 
dulum device, operating a circular dise, the lower half of 
which is covered by a semi-circular metal shield. The upper 
half of the dise is dark in color, though not quite so dark as 
the shield, and below its horizontal diameter the swinging 
disc is painted white, so that if the machine sideslips a white 
sector becomes visible against a dark background. 

SPECIFICATIONS 
Span of upper plane, 35 ft. 3% in.; span of lower plane, 34 ft. 


11 in. ; chord of upper plane, 5 ft. 3% in.; chord ‘of lower plane. 4 ft. 
3% in.; gap, maximum, 4 ft.; gap, minimum, 3 ft. 8% in.; dihedral 


angle of lower plane, 2 deg. ; horizontal dihedral of main planes, 4 deg. ; 
total area of main planes, 310 sq. ft.; area of each aileron, 11.6 sq. ft. ; 
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area of aileron balance, 2 sq. ft.; load per square foot, 8.2 lbs.; area of 
horizontal fins, 13.6 sq. ft.; area of elevator, 12.4 sq. ft.; area of 
vertical fin, 6.4 sq. ft.; area of rudder, 7.9 sq. ft.; area of rudder 
balance, 1 sq. ft.; maximum cross-section of body, 8.8 sq. ft.; hori- 
zontal area of body, 44 sq. ft.; vertical area of body, 52.8 sq. ft.: 
length over all, 24 ft. ; engine, 180 hp. Mercedes; weight per hp. (180)’ 
14.07 lb.; capacity of species tanks, 34 gal.; capacity of oil tanks, 
gal.; crew, 2; guns, fixed and 1 movable; military 
545 1b.; total load on test, 2,532 Ib. , pe oe 


PERFORMANCE 
Speed at 10,000 ft., 97 m.p.h., 1,385 r.p.m. 


Rate of 

Climbin Indicated 
Ms Mins. Secs. Ft./Min. Air Speed, 
See Oh GD Bb... cc cca 9 25 440 69 
Cree £0 FG:000 FE... nec cccn 24 «630 240 64 
Cie £0 24000 fb... 2... ccs 51 55 80 5S 


an ceiling (height at which climb is 100 feet per minute) 
3,500 ft. ’ 
Estimated absolute ceiling, 16,000 ft. 
Greatest height reached, 14,800 ft. in 64 min. 40 sec. 
Rate of climb at this height, 50 ft. per min. 





Some Ideas on Airplane Production 
By Harlan D. Fowler 


From a production standpoint attention should first be 
directed to standardization. Standardization must be con- 
sidered under two headings; that connected with the allied 
industries, such as bolts, nuts, serews, washers, cotter pins and 
other similar units which are universally used in all forms of 
aircraft or automotive construction, and that pertaining to 
parts that are useable in the individual airplane only, i. e., 
cannot be utilized in another type. At the beginning of the 
war little had been done in the matter of standardization, and 
it was not until particular attention was directed towards the 
standardizing of aircraft units and materials that aireraft 
production began to increase. 

Close attention must be placed upon the utilization of as few 
kinds of materials and units as possible. The reason for this 
is readily grasped when it is realized that it is much easier to 
turn out by automatic machinery a few sizes of bolts and nuts 
than a great number of sizes which necessitate numerous 
changes of dies and taps. For instance, on an instrument 
board it was found that each instrument was attached to the 
board with different sized screws, due to the fact that each 
manufacturer decided upon the size screw to hold his instru- 
ment to the board. This has now been standardized and only 
one size screw is necessary. 

The above example is minor compared with the actual con- 
struction of the fuselage and wings. In these parts so many 
pieces are involved in the making of assemblies, that hundreds 
of screws, bolts and nuts are necessary to hold them together. 
The impossibility of securing a certain size bolt would, in some 
instances, compel the holding up of production of an entire 
plant. Many instances may be cited in which No. 10 bolts were 
used, when the 14-in. bolt would have been just as well, if not 
better. The 14-in. bolt was already being used quite extensively 
in aireraft construction and due to this fact it was more easily 
procurable than other sizes. While this method involves a 
slight increase in weight its proportionate increase to the total 
weight is negligible, irrespective of its effect on production. It 
is not the intention of the writer to recommend the use of 4-in. 
bolt throughout the greater part of an airplane, as much as 
it is to recommend the practice of adopting a certain size unit, 
and employing it as much as possible in the plane. It is 
merely a question of having the stock room well supplied with 
great quantities of a few sizes of standard units, instead of 
bins and bins of odds and ends. 

An example of individual standardization is afforded by the 
ease of wing rib construction. On a machine, it was found 
that nearly every rib was differently built up, that is, some of 
the cap strips were routed, of these some had different width 
of routing, some half routed, and some not routed at all; this, 
in turn, made it necessary to have webs with different contours 
and thicknesses. The result involved fifteen different designs. 
After careful study the number of designs were cut down to 
eight, thus saving nearly fifty percent on wing rib production, 
and still preserved the wing’s original strength. 


Materials 


A field deserving of intensive study is that in regard to 
materials. The proper selection of a certain kind of material 


should be based, first, upon its suitability for the design under 
consideration; and second, upon its procurability in the open 
market. It often happens that it is impossible to secure 
certain specified tubing as called for on the drawing, and the 
engineer is thrown upon his resources to decide upon a sub- 
stitute, the result often being that he chooses a less highly 
specified tubing and increases its gage in order to obtain the 
required strength. Sometimes such a procedure is unwise and 
necessitates another design. Weight figures prominently in 
all metal designs and therefore designs involving the use of 
metal should be given much thought. 

Forgings are expensive and consequently consideration 
should be devoted to a design looking towards the elimination 
of all forged parts as much as possible. The greatest dis- 
advantage of having parts made from forgings is that they 
require some means of attaching them to another unit, such as 
welding or brazing, and therefore attention must be directed 
to condition of stresses which that part might be subjected to. 

Sheet steel, aluminum, and copper are good materials. Their 
adaptability to stamping, bending and spinning, together with 
reliable strength, has fostered their use in all airplane con- 
struction. Attention must be devoted to the employment of 
certain gages. It sometimes pays to use a heavier gage, in 
order to secure the material, and then lighten up with holes 
if possible. The use of aluminum in sheets and tubing is be- 
coming more and more popular, especially with the recent 
advent of high strength aluminum alloy, giving, in some eases, 
a strength almost equal to that of steel. Tubings taken from 
the Zeppelin airship frame work gave a tensile strength of 
50,000 Ib. and we now have better than this. The amount of 
elongation and reduction of area for aluminum alloy used in 
test pieces compares favorably with similar tests made with 
steel pieces. 

Spruce is truly a wonderful wood for airplane construction, 
but its use must be controlled on account of the lack of supply 
—which applies when production is enormous. Under such 
conditions fir or poplar can be used, and often pine. Laminated 
wing beams have been a big help in securing production by 
enabling the utilization of a partially defective piece of wood. 
Ash should be discreetly employed, because it is not easily 
procurable and also on account of its comparatively greater 
weight. 

Veneer, commonly known as ply-wood, is today the most 
universally used material on the market for airplane construe- 
tion. Its strength and its weight are excellent for body con- 
struction and bracing purposes; due to its construction ply- 
wood tends to reduce natural distortion. 


Flux and Heat Treatment 


Methods of joining metal to metal by means of furnace 
welding, electric welding and brazing must be given strict at- 
tention. The fact that the metal part is subject to a sort of 
adulterated heat treatment due to the necessity of applying 
these methods is in itself a drawback, especially in the case of 
brazing. Suppose it was found that a certain grade of 
fabricated sheet steel was given a heat treatment of 1550 deg. 
Fahr. and that another piece is to be attached with brazing 
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material requiring 1475 deg. Fahr. temperature to bring it to 
a melted state. The application of this inferior heat, even 
while slight and purely local, will tend to case harden the 
fabricated part at that point. If there is a wide difference 
in temperature between the heat treating and the brazing of 
the pieces and the completed fitting is subjected to vibration, 
it will eventually crystalize and suddenly fail under severe 
conditions. It is therefore better to subject the fabricated 
part only to such heat treatment as may arise from brazing 
or welding. This rule should not be rigidly followed, as some 
eases will arise where the fabricated part should be given heat 
treatment previous to brazing or welding other parts ‘on. 
Soldering, spot-welding, and dip-brazing should also be eare- 
fully considered. It is sometimes found very desirable to 
employ rivets in conjunction with some of the above joining 
processes as a matter of precaution, as should the part held by 
the joining material work loose the rivet will at least hold the 
parts together until it can be given proper attention. This is 
especially true with such parts as are integral with the control 
mechanism. 


Spliced Joints and Steaming 


Spliced joints in wood members have caused little trouble 
when the splice conforms with specification. Waterproof glue 
and tape, when properly applied, will make the splice much 
stronger than the wood adjacent to the splice. Wood screws 
may sometimes be used if it is felt that extra precaution should 
be taken, such as in a tapered member. To do good work with 
wood, however, the wood must be thoroughly seasoned by 
placing it in well designed dry kilns and afterward kept stored 
in rooms in which a constant temperature is maintained. The 
humidity of the storeroom should be especially watched, as it 
affects all steam bent pieces. Unless this is properly carried 
out, the bent pieces will tend to deform and straighten out, 
causing no end of constructional troubles, and consequently 
retard production. 


Effect of Changes on Production 


One of the most difficult problems in production is that due 
to “changes” or the possibility of a particular design af- 
fecting another part or parts. A change is liable to affect the 
entire characteristics of the plane and its construction. Such 
an example may be given in regard to changing the stagger of 
an airplane. This change on a given machine was absolutely 
necessary and consequently the length of every interplane strut 
had to be changed, new strut fittings and new lengths of cables 
were required in the wing construction. Such a change is a 
great obstacle to rapid production, though minor changes may 
be effected with the very object in view of increasing pro- 
duction. 


Tie Rod Construction 


Swaged rod construction has been found to be a good pro- 
duction job, for they simplify construction and help to reduce 
the weight. Once the secret of making them is mastered they 
will be easily procurable. Streamline wires are a very desir- 
able element in design, but the manufacturing of them. is 
difficult while their strength is not altogether dependable. It 
is inevitable that they will be exclusively used as soon as these 
faults have been remedied. Swaged rods are used extensively 
in body and internal wing bracings, while streamline wire is 
used for interplane bracing. The latter must be fastened so 
that the curved sides will be parallel to the line of flight, as 
otherwise an excessive amount of head resistance will be set 
up. 


Instrument Board Layout 


The location of instruments on the instrument board requires 
attention. It is most essential for any pilot to locate naturally 
and easily the more important instruments and not be com- 
pelled to search these out in isolated places. It is desirable to 
have all instruments that directly concern the engine, fuel 
consumption and cooling, fitted on the right side of the board, 
and all instruments that pertain to the actual navigation of 
the airplane on the left side of the board. The compass, how- 
ever, should be located in the center of the board, near the 
top, as it aets more correctly in that position. The compass 
is affected by the movement of the metal stick used in the stick 
control; therefore the higher up the compass can be placed on 
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the board, the less it will be affected by this influence. The 
use of a robust hardwood stick in place of steel tubing would 
eliminate this defect. 


Drafting Methods 


Drafting room methods will need more attention than has 
been given to it in the past. Detail designs must be given 
especial attention and should contain plenty of necessary 
information, for the making of the piece inserted on the draw- 
ing. To accomplish this, close cooperation should exist between 
the workshop and the engineering force in making the first ex- 
perimental piece, so that if any desirable information is found 
lacking on the print this can immediately be corrected. Such 
practice would eliminate much expense in making future parts. 

As an example of this the following may be cited: A print 
called for a pair of parts whose design was of V-shape con- 
struction, and laid off in four different angles, of which two 
angles were measured in projection. The piece was fabricated 
according to these angles, although it was assumed at the time 
that all the angles given measured in the horizontal plane or 
plan view. The result was that when the parts were nearing 
completion it was found that only two of the angles were cor- 
rect and the other two measured less than the supposed 
horizontal angles. The piece was bad enough to make as it 
was, but due to this incorrect lay-out of the print, it was 
necessary to make another pair and the actual cost totaled 
$75.00 before the perfect pieces were made. The amount of 
rough stock required for making one piece was about 34 in. 
diam. x 9 in. This mistake could easily have been avoided if 
any cooperation had existed between the shops and engineering 
office when the original part was made. Several machines had 
already been made in which this design was used. 

Flat patterns and the finished products in bent-up form in- 
volve a good deal of labor to make possible accurate lay-out 
Some are of the opinion that it is only necessary to make a 
drawing of the bent up form and from it lay out the flat pat- 
tern in the shop, while others believe that only a flat pattern 
should be drawn up and the bent-up to assume its shape in 
operation. The engine, or nose, plate is an example of intricate 
design, which requires study of shop practice in order to cor- 
rectly develop. 


Material and Parts Lists 


Compilation of parts lists and material lists has always 
proven of much assistance in production. A material list, when 
properly gotten up, will not only lessen the cost but also pro- 
vides a means of ordering material in such quantity and sizes 
as to greatly reduce the liability of not having enough on hand 
in times of great production. A ecard system is very helpful 
in office work, and more so when the card gives information 
relative to the kind and quantity of material required, and as- 
sembly number to which the part belongs. Cross indexing of 
the cards in reference to their numerical arrangement, assembly 
groupings and materials saves much time. 


Stock Room 


In every ease of production problems, the stock room is the 
biggest bugbear of all. As there should never be a lack of 
supplies in the bins of the stock room, in order to be able to 
know instantly whether there is danger of a shortage of a 
certain part, a continuous inventory must be maintained at the 
door of the stock room at all times. In such cases of produc- 
tion where thirty machines are completed a day, it is realized 
how important it is for a foreman to see to it that his men are 
giving their best to compete with the ever threatening close 
down of airplane production, and the engineer who is con- 
templating the making a change in design must foresee these 
conditions and be in a position to inaugurate the change with- 
out affecting production to the slightest extent. 


Conclusion 


The summation of this analysis is that an airplane should be 
a clean and sensibly designed machine, in which the demands 
for rapid production and the desire for superior performance 
must be compromised with the present day demand for a 
strongly, simply and lightly built strueture—requirements 
which do not exelude one another, for there is still much oppor- 
tunity for originality in construction. 











Air Service Reorganization 


Consonant with the demobilization of the Air Service and its 
reorganization on peace footing, the control and administration 
of the Army flying forces is being recast on the fundamental 
principle of single control of aireraft production and opera- 
tion, which is to supersede the cumbersome system of dual 
control created during the war. The latter plan of organiza- 
tion was but a war measure, destined to pass out of existence 
six months after the signing of the treaty of peace. 

As a consequence of this reorganization, the Division of 
Military Areonauties and the Bureau of Aircraft Production 
disappear in name and are merged in the new organization 
plan, which is based on the divisional system, while the Director 
of Air Service, Major-Gen. Charles T. Menolker, is placed in 
charge of all activities of the flying forces of the Army. 

The office of the Direetor of Air Service will consist of an 
Executive Staff, composed of an Executive Officer and four as- 
sistants. The Executive Officer will be the direct representa- 
tive of the Director of Air Service, and will have the assistance 
of an Advisory Board composed of six officers, each of whom 
will represent an important branch of the Air Service. Col. 
M. F. Davis has been designated Executive Officer, and Col. 
W. E. Gilmore, Maj. H. M. Hickam, Brig.-Gen. W. Mitchell 
and Lieut.-Col. W. F. Pearson first, second, third and fourth 
Assistant Executives, respectively. The Advisory Board is 
composed of Cols. Walter G. Kilner, Arthur L. Fuller, Henry 
C. Pratt; Lieut.-Cols. George B. Hunter, B. 
Maj. Charles R. Cameron. 

The first Assistant Executive is charged with matters of sup- 
ply; the seeond with statistics, information and publicity; the 
third with training and operations, and the fourth with 
administration and routine work. 

As a complement to this reorganization, the Aircraft Board, 
created by act of Congress, approved Oct. 1, 1917, “ having 
accomplished the important purposes for which it was created,” 
has been dissolved by Executive order. 
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NC Seaplane Division 1 


The ocean-going flying boats of the NC elass which the 
Navy is fitting out for the projected trans-Atlantic flight by 
way of the Azores are nearing completion. Three of the four 
boats are to participate in the flight, namely, NC-1, NC-3, and 
NC-4, and these have been officially designated as NC Sea 
plane Division 1, which will be commanded by 
John H. Towers, U. S. N. 

These boats are of identical construction, with the 
plant consisting of four high-compression Liberty-12 engines, 
which are arranged like in the NC-1, with the fourth engin 
mounted in tandem with the midwing engine and driving a 
pusher airserew. This arrangement is 
better utilization of the engine power and 
operation than the fitting of the engines in two tandem sets 
like on the NC-2—with each set driving a tractor and.a pusher 
airscrew. 

The NC-1 is now being refitted with the wings of the NC-2, 
while the NC-3 is undergoing sea and ait NC-4 is 
being assembled at Rockaway naval air station. The flight is 
expected to take place some time in May. 
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International Air Code 


The proposed convention regarding international aerial 
navigation has been completed by the judicial and military sub 
committees of the aeronautie commission of the peace confer 
ence, on which Brig.-Gen. Benjamin .D. Foulois, Major Pollock 
and Captain Bacon represent the United States. 

The convention is composed of forty-one articles, 
establish an international agreement on sovereignty of the air, 
provide for the concession of inoffensive voyages between the 
contracting states and deal with forbidden zones and also inter 
national aerial routes. 

An international commission on aerial navigation is to b 
formed. Its duty will be the gathering and disseminating of 
radio-telegraphic, meteorological and medical information. 


Ww hich 


News of the Fortnight 


French Airplane Competition 


The French government has issued a preliminary program 
for an airplane and aero-engine competition which is to be 
held next year. 

The competing airplanes will have to fulfill the following 
conditions: (a) Safety factor, 6. (b) Theoretical ceiling, 1500 
m. (¢) Minimum horizontal speed at 1000 m. altitude, 150 km, 
(d) Maximum wing loading, 38 kg./sq. m. (e) Multiple en- 
gines. Where three or four engines are used, a single engine 
should be capable of maintaining the airplane in horizontal 
flight. 

The competing aero-engines will be subdivided, according to 
their power, into three classes, namely: (a)from 125 to 150 hp., 
(b) from 250 to 300 hp., and (¢) from 500 to 600 hp. The 
endurance test will consist of a non-stop run of 300 hr. at 80 
per cent of the rated horsepower; airscrew speed is limited to 
800 r.p.m., but to enable existing engines to compete, the use 
of reduction gears will be authorized. The maximum weight 
allowed for a single engine, complete, with water (where water- 
cooled), gasoline and oil for a continuous 5-hr. run is 3 kg. /hp. 


Ball Bearing Manufacturers Combine 


Of interest to all users of bearings is the just announced 
reorganization, effective May 1, whereby the products of The 
Hess-Bright Manufacturing Co., the S K F Ball Bearing Co., 
the Atlas Ball Co. and the Hubbard Machine Co. will be sold 
through one central organization. The new company, under 
the name of S K F Industries, Ine., will thereby be able to 
offer a comprehensive line of ball! including the 
Hess-Bright deep-groove type, S K F self-aligning radial and 
thrust bearings and ball bearing pillow-blocks and shafting 


bearings, 


hangers. 

Through the medium of its engineering organization, backed 
up by a well equipped laboratory, the new company will be 
able to place at the service of bearing users the knowledge 
gained in many years’ study of anti-friction bearings of all 
kinds. On request, manufacturers’ problems will be analyzed 
in detail and that type of bearing recommended which (inde- 
pendent of sales considerations) is best suited to the conditions 
met. In addition the laboratory staff will earry on researeh 
studies affecting anti-friction bearing design and application. 

The new company— S Kk F Industries, Ine.—will be under 
Prytz, president; W. L. Batt, vice- 
president; principal office will be at 165 Broadway, New York, 
with branches at Boston, Philadelphia, Atlanta, Buifalo, Cleve- 
land, Detroit, Cincinnati, Chieago, and San Francisco. 


the direetion ot B. G. 


New York-Chicago Non-Stop Flight 


The first non-stop air flight from Chicago to New York was 
on April 19, by Capt. E. F. White, Air Service, who 
air distance of about 725 miles in six hours and 


minutes. 


made 
covered the 
hitty 
The flier, accompanied by H. M. Schafer, a civilian mechan- 
ician, left Ashburton Field, his starting point, at 9.50 a.m., 
Central time, and arrived at Hazlehurst Field, Mineola, L. L, 
at 5.40 p.m., Eastern time. 
Haviland-4, with a 12-eyl. 
It carried its gasoline capacity of 194 gal. 


The machine used was a De 
Liberty engine. 


Hun Bombers Carry French Food 


German bombing airplanes of the Friedrichshafen type, 
surrendered to the Allies under a clause of the 
armistice, will be used by the French Department of Civilian 
\viation in transporting foodstuffs between Paris and Bor- 
[he airplanes will be equipped to earry three tons of 


parcels and bundles each. 


W hile were 
deaux 


Twenty-Passenger Airplane Building 
A twenty-passenger airplane for service between New York 
and Chieago is being built by the recently organized Lawson 
Air Line Transportation Co. at its factory in Milwaukee. It 
is expected that the machine will be ready for trials by July l, 


next. 
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Valsparred in war and peace— 


, ‘HE Glenn L. Martin “ bomber,” and the water-proofness necessary to resist 


no longer needed for warlike pur- the erosion of moisture particles driven 
poses, has demonstrated its value as at enormous speed against the airplane 
a commercial machine— surfaces. 
And it’s still Valsparred, of course. Valspar resists all of the destructive 
effects of high speed and hard usage in 
Recently this airplane, equipped with airplane service and is the only varnish 
two Liberty motors, flew from Pittsburgh that 1s actually weather-proof and water- 
to Washington (175 miles) in one hour proof. 
and fifteen minutes, making a record. Valentine Products 
used by the world’s leading airplane makers 


) The “ fast express” airplanes now be- Pr ae 
Ing developed to Carry on the work of Valspar Varnish Valspar Primer (Wood) 
peace, must be varnished with Valspar to alspar Low Visibility Gray — Valspar Aluminum Paint 


Enamel 


_ 


Dipping, Spraying and Brush- 


‘ ; ; 2 hci 17 T - are Valspar Olive-Brown Enamel ‘ : : 

¢ o 7 ar- als] " de : 
attain highest efficiency. No other var Valspar Black Enamel _ ing coatings of all kinds 
nish embodies both the elasticity neces- Valspar Khaki Enamel Quick-Drying Insignia Colors 
F : ‘ z ‘ Valspar Filler (Wood) Valenite 
sary to withstand the terrific vibration, Valspar Primer (Metal) Valenite Enamels 


R VALENTINE & COMPANY 
VALENTINE 'S 456 Fourth Avenue, New York 


Largest Manufacturers of High-grade Varnishes in the World 
= ESTABLISHED 1832 . 
} z New York Chicago LEAITIN Toronto London 
, : Boston VAK ISLS Amsterdam 
The Varnish That Won’t Turn White : (Trade Mark) 
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Eight Hundred Balloons 
In Nine Years 


The Goodyear Tire & Rubber Company has 
manufactured more than eight hundred bal- 
loons in nine years. 

In this record of accomplishment are included 
every type and size of balloon—spherical, kite 
and dirigible. 

The successful development of these various 
balloon types has necessitated also the develop- 
ment and betterment of fabrics. 

Naturally these things have required an in- 
tensive study of Aeronautics. 

Today, Goodyear men are balloon designers 
of unquestioned competence in solving the 
problems involved in the further development 
of lighter-than-air craft. 

We are prepared to submit plans and specifi- 
cations for any type of balloon desired—from 
the smaller sizes to the huge Trans-Ocean 
liners. 


Balloons of Any Size and Every Type 


Everything in Rubber for the Airplai 
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Special Cameras 


for 


Aerial Use 


EASTMAN KODAK COMPANY 
Rochester, N. Y. 
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XPERIMENTAL AERONAUTICAL ENGINEERING 


by 





ALEXANDER KLEMIN 


Consulting Aeronautical Engineer 
A ' THOR of Aeronautical Engineering and Airplan Design: for 
. merly officer in charge Aeronautical Research Department, Air 
Plane Engineering Department, U. S. A Previous to military service 
a member of the Department of Aeronautics, Massachusetts Iustitute 
of Technology ; Consulting Engineer United States Aerial Mail Service 


is now being published 


AVIATION and AERONAUTICAL ENGINEERING 
[his series of articles on Experimental Acronautical Engineering by Mr. Klemin commenced 
April 1 and will be completed in nine issues. It will be followed by another series, of equal 
importance, on Materials, which Mr. Klemin has arranged for publication in twelve issues. | 
| 

Thus, within the next year, Mr. Klemin will discuss with complete authoritative data what he calls 
“that technical branch of aeronautics which involves the systematic testing of an airplane or its 
component parts for the purpose of improvement or innovation, and this from the main view- 
points of structural strength, performance, stability, and controllability. ‘The work, though it 
may be concerned with the very latest developments, is entirely distinct fromthe purely aero- 
dynamic research of the physicist. It is engineers’ work and should be carried on by engineers, 
even though the physicist may give the scientific foundation or help in devising accurate instru- 
ments. A very complete technique has grown up, and it is the principles and utilization of this 
technique that it is proposed to cle al Vi ith = in the article on Eaperunent 1] y leronautical Engineering. 

A year’s subscription to AVIATION AND AERONAUTICAL ENGINEER- 

ING will insure the engineer and the student of technical aeronaut- 


ics against the loss of any of Mr. Klemin’s twenty-one articles. 


is but wisdom not to rely on obtaining back numbers from the publishers nor to trust t 


implicitly to newsstand purchases \ note addressed to AVIATION AND AERONAUTICAL E.NGINEER- 
ING at 22 East Seventeenth Street, New York City, will place your name on the regular mailing list. 
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ey | | THOMAS- 
MORSE 
Side-by-Side 


Seater, 
Type S-7 








Equipped with 
80 h. p. 

Le Rhone 
Engine. 





High speed, 
90 M.P.H. 


Landing speed, 
35 M. P. H. 


Climb 6,700 ft. 
in first ten 
minutes. 

















THOMAS ~MORSE AIRCRAFT CORPORATION 
ITHACA ,N.Y.U.S.A. 





















‘* The Crankshaft Is the Backbone of the Engine. The Engine Cannot Be Better Than the Crankshaft.’’—N. W. A. 


INTRODUCING THE ‘‘WHIPLESS’’ 


AKIMOFF CRANKSHAFT 


We desire to emphasize the following: 





1. In an aircraft motor vibrations should be absent to even 
a greater degree than in an automobile engine. 


2. With the same amount of material and labor, a very 
much ketter shaft can be produced than the conven- 
tional type. 


3. There is absolutely no sense in balancing an article that 
distorts under high speed. Make the article strong enough 
to start with, then talk about balancing it. 


We are prepared to design crankshafts just as interesting from the standpoint 
of production as from that of performance. 


VIBRATION SPECIALTY CO., Harrison Bldg., Philadelphia, Penna. 


N. W. Akimoff, Engineer and Manager. His initials (\\A) Our Trade Mark. 





Positively not connected with any other concern. 
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“THE SHARK ” Fighting Bomber 


L-W-F ENGINEERING COMPANY 


Inc. 
COLLEGE POINT, L. I. 














ERIE STANDARD 


Arrcrart Merav Parts 


DEPENDABLE SERVICE 
QUANTITY- PRODUCTION 


Our plant at Erie—the largest of its kind—specializes on AIRCRAFT 
BOLTS, NUTS and CLEVIS PINS conforming to Government 
Specifications. 


A product as near 100% perfect in quality and machine practice as the 
human element will permit. 


Please request our New York Office to send you copy of our catalogue. 


ERIE SPECIALTY Co 


Erie.Pennsylvania 
NY.Office 8West40 ®$'t. | 
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A ship not only for the ex- 
hibition flyer, but also for the 


man who wants a practical 


and economical plane for 


straight flying. 


In selecting an Ace for his 
personal use, Eddie Stinson 
paid the highest possible com- 
pliment to its reliability. 


Neither a freak nor a worn 
out second-hand — ship—a 
small, modern, thoroughly 
tested scout that lands slowly, 
climbs quickly, and has excess 
power—making it as practical 
on a small field, golf course 
or bathing beach as on the big- 
gest of army airdromes. 








Eddie Stinson and His Ace at Central Park, L. I. 


HE Ace is fully guaranteed. Ask for the guarantee before buying 

any plane. All parts of the Ace are standard (no obsolete fittings, 

etc.), and will be replaced free of cost if defective or unserviceable. 
The Ace is reliable and economical; produced by an organization skilled 
in airplane design for the man who wants to fly safely, regularly, and at 
the minimum of cost. 


AIRCRAFT ENGINEERING CORPORATION 
Sales Office: 220 West 42nd St., New York 


Flying Field: Central Park 


Long Island 
GENERAL OFFICES., 
2 East End Avenue. 
FACTORY A, 
535-7 East 79th Street. 
FACTORY M, 
417-9 East 93d Street. 


Cc. M. SWIFT, 
General Manager. 
N. W. DALTON, 
Chief Engineer. 
HORACE KEANE, 
Sales Manager. 
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Aero Engines — 


The Supremacy of “ Beardmore” is beyond dispute. 


q@ The late Col. Cody on his bi-plane beat all comers, both British and 
Foreign, the Engine used was Beardmore design. SIMILAR ENGINES 
BUILT PRE-WAR DAYS ARE, STILL IN ACTIVE SERVICE. 


@ During the past four years of hostilities, Beardmore Engines have been in 
constant use on all fronts. Any member of the R.A.F. will testify to 
Beardmore quality, efficiency and reliability. 


gq Beardmore Six Cylinder, Vertical, #20 and 160 H. P. Engines 
are Engines of experience and for commercial work will 
prove the best investment. 


Inquiries solicited regarding U. S. A. and Canadian representation 


THE BEARDMORE AERO ENGINE, LIMITED 
London Showrooms and Depot — 112 Great Portland Street, London, W. | 
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a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 
one of the |8 different 
models we are now making 
for 14 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 


We have shipped 46,637 Aviation Crankshafts to January 16, 1919 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
































May 1, 1919 AVIATION 


397 








TRUTHFULLY REVISED SAYINGS FROM POPULAR “AUTHORS” :— 















THE MACHINE 


ASK ANY 
~ LONG ISLAND 
ARMY FLIER— 
HE KNOWS! 


YOU WILL 
EVENTUALLY 


FLY! 




















THE BELLANCA TWO-SEATER BIPLANE 


with ta DEPENDABLE WARTIME-TESTED ANZANI “55” constitutes 


THE LOGICAL AERO BUS for 


THE PROGRESSIVE MERCHANT 
THE FAR-SIGHTED BUSINESS MAN 












“hers 
THE STUNTING EXHIBITION FLIER Cost! 
HIGHEST THE THRILL-LOVING SPORTSMAN 
“gg THE EFFICIENT PASSENGER CARRIER 
SAFETY FACTORS! THE STEADY-GOING AVERAGE MAN 
Full Information and Specifications on Request 
HARRY E. TUDOR, Sales Manager 299 Madison Avenue, New York City 
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CASEIN Aldgate Casein Works 


NIEUWHOF, SURIE & CO., Ltd, 


Head Office: 


“ 











To get the Best Results with 
THREE-PLY VENEERING, &c., 


the adhesive mixture must contain 


REGISTERED TRADE MARK P LY O iF 
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LOWEST UPKEEP 


n Works 


5, Lloyd’s Avenue London, E. C. 3 


| iti, | Avenue 34 Telegrams: 
elepnones: 1 Avenue 35 “Suricodon, Fen, London”’ 
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The New “PARAGON” Plant 


Nothing too large; nothing too small. 
Capacity up to 400 Propellers per day. 
The Peace-time Paragons are all de- 
signed or approved by Spencer Heath. 
This absolutely guarantees not work- 
manship alone, but SAFETY and PER- 
FORMANCE above all else. Recent 
official tests by the Royal Air Forces in 
Canada show 33% per cent faster 
climbing and 3% per cent greater speed 
than nearest of three competing designs. 


For SAFETY and EFFICIENCY, depend upon 


the 


AMERICAN PROPELLER & MFG. CO. 
Baltimore, Md., U. S. A. 


= 
tT Lol 
tates cd 


- | FILES 


DRILLS 

| TAPS and DIES 
MACHINISTS’ TOOLS 
BOLTS and SCREWS 
| FACTORY SUPPLIES 
Etc., Etc. 





” this period of reconstruc- 
tion it is more important 


than ever to keep up the stock in 
your storeroom—have the gaps 
filled in and leveled off—to be 
prepared to better meet the new 
conditions as they develop and 
the competition which is sure to 











Ne. 2B PLAIN MILLER 
Single Pulley Drive 


12 changes to spindle io. 9 taper in spindle. 
6 changes to each spindle speed ati 84 x 37’ 
Hardened machine steel gears throughout insure 
maximum driving power at speeds. 


We also build Universal Millers, Dividing Heads, 
Vertical Attachments and Vises. 


Write fer Circular 


THE FOX MACHINE COMPANY 


1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapids, Mich. 





come. 


We are ready for you with a 
large and assorted line of 
General Hardware 
Tools and 


Factory Supplies 


and solicit an opportunity to 
figure on your requirements. 


HAMMACHER, 
SCHLEMMER & CO. 


Hardware, Tools and Factory Supplies 


Ath Ave. & 13th St. New York Since 1848 
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SPRUCE LUMBER 


for 
Airplane Construction 





OR twenty years we 
have been exclusive 
manufacturers of PACI- 
FIC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 


of SITKA SPRUCE. 


We solicit your inquiries 


MULTNOMAH LUMBER 
& BOX COMPANY 


PORTLAND OREGON 

















METAL WORKING p@ i 
LATHE om 

Actual Swin Tig Inches , = 

MODEL TYPE “B-4” 


“DALTON SIX" 
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HIGHER THAN THE HIGHEST MOUNTAIN 











% 





M 30,500 feet in the Air. 70° Fahr. of Frost 
6 HE WORLD'S ALTITUDE RECORD | 
on a two-seater D.H.9, with 450 h.p. Napier “Lion” 
Engine, using 


This low tem- 
perature (38 de- | 
rees below 
0) at which 
Castrol “R” 
remai fluid 


necessity of em- 
ploying a 
proved lubricant for 


7 test - 
C. C. WAKEFIELD & CO., LIMITED» 
Wakefield House, Cheapside, London, E. C. 2, Eng. 
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Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 





Producers of Aluminum 





Manufacturers of 


Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 
also 
Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 


also 


Litot Aluminum Solders and Flux 


CANADA 
Northern Aluminum Co., Ltd., Toronto 


ENGLAND 
Northern Aluminium Co., Ltd., London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 
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ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 


product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 














AJAX Auto and Aero Sheet Metal Company 
Manufacturers and designers of 
AERO RADIATORS INTAKE 
and EXHAUST PIPES 
H. W. MEYER. 245 West Fifty-fifth Street, N 

















|) Fifty Years 
of 


Service 
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“There is no legacy so rich as honesty 
All’s Well that Ends Well 

WITH entire sincerity I can say 

that I believe the guiding prin- 

ciple of those by whom this company 

has been built up has been Honesty, 

of purpose and of endeavor. Honesty 

in design and production, that each 

article shall be right for its purpose. 

Honesty in representation, that the 

buyer shall not be misled. Honesty in 

pricing, that quality shall not be sac- 

rificed to cheapness. Honesty in all 

This statement by the telations, with employees, customers 











Company's Chairman and the public. 
pee Tne Meee mg While it is true that this business 
nial booklet just pub has grown because it has prospered, 


lished. Acopywillbe it is equally true that it has prospered 
sent to you free upon because it has grown. 


request, 
j Chairman of the Board 


The Yale & Towne Mfg Company _ 9 East 40th Street.New York City 
Canadian Yale & Towne Limited, St.Catharines, Ontario 








Chicago Office: 77 East Lake Street 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULA- 
TION, ETC., REQUIRED BY THE ACT OF CONGRESS OF 
AUGUST 24, 1912, of AVIATION AND AERONAUTICAL ENGINEERING 
published semi-monthly at New York, N. Y., for April 1, 1919. 


State of New York { 
County of New York} 


Before me, a Notary Public, in and for the State and county afore- 
said, personally appeared Herbert M. Williams, who, having been duly 
sworn according to law, deposes and says that he is the Business 
Manager of Aviation and Aeronautical Engineering and that the fol- 
lowing is, to the best of his knowledge and belief, a true statement of 
the ownership, management, etc., of the aforesaid publication for the 
date shown in the above caption, required by the Act of August 24, 
1912, embodied in section 443, Postal Laws and Regulations, to wit: 


ss 


1 That the names and addresses of the publisher, editor, managing 
editor, and business managers are: 

Publisher, Gardner-Moffat Company, Inc., 22 East 17th Street, New 
York; Editor, Lester D. Gardner, 22 East 17th Street, New York; 
Business Managers, Herbert M. Williams, George Newbold, 22 East 
17th Street, New York. 

2. That the owners are: (Give names and addresses of individual 
owners, or, if a corporation, give its name and the names and addresses 
of stockholders owning or holding 1 per cent or more of the total 
amount of stock.) 

Gardner-Moffat Company, Inc., 22 East 17th Street, New York; 
Lester D. Gardner, 22 East 17th Street, New York; W. I. Seaman, 22 
East 17th Street. New York; W. D. Moffat, 22 East 17th Street, New 
York ; Margaret K. Gardner, 22 East 17th Street, New York. 


8. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount of bonds, 
mortgages, or other securities are: None. 


4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only the 
list of stockholders and security holders as they appear upon the books 
of the company but also, in cases where the stockholder or security 
holder appears upon the books of the company as trustee or in any 
other fiduciary relation, the name of the person or corporation for 
whom such trustee is acting, is given; also that the said two para- 
graphs contain statements embracing affiant’s full knowledge and belief 
as to the circumstances and conditions under which stockholders and 
security holders who do not appear upon the books of the company as 
trustees, hold stock and securities in a capacity other than that of a 
bona fide owner; and this affiant has no reason to believe that any 
other person, association, or corporation has any interest direct or 
indirect in the said stock, bonds, or other securities than as so stated 
by him, 
HERBERT M. WILLIAMS, 

Business Manager. 


Sworn to and subscribed before me this thirty-first day of March, 
1919. 
[Spa.] FRANKLIN H. BROWN. 


My commission expires March 30, 1921. 
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STIMPSON OVAL EYELETS 








LACING 
©) © 
Alls A549 Ae A lle 





A.445 _WE MANUFACTURE OVAL EYELETS FOR EVERY PURPOSE. MADE FROM BRASS AND WHITE (A, 335 
METAL, SPECIAL OVAL EYELETS AND SHEET METAL STAMPINGS MADE UNDER CONTRACT 


10 FRANKLIN AVENUE BROOKLYN. NEW-YORK 




















FUEL LEVEL Fahrig Anti-Friction Metal 
G A G E S The Best Bearing Metal on the Market 


A Necessity for Aeroplane Service 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 





of military training 

machines. 

Other types of gages Fahrig Metal Quality has become a stand- 
in large quantities ard for reliability. We specialize in this 
are “doing their one tin-copper alloy which has superior 
bit” as part of the anti-friction qualities and great durability 








and is always uniform. 





equipment of Eng- 

. S ‘ _— P . 
he h Government When you see a speed or distance record 
Warplanes. broken by Aeroplane, Racing Automobile, 


SPECIAL TYPES DESIGNED Truck or Tractor Motor, you will find 
a a a eee that Fahrig Metal Bearings were in that 


BOSTON AUTO GAGE CO. — 
8 WALTHAM STREET, BOSTON, MASS. FAHRIG METAL C0.,34 Commerce St.,N.Y. 



































SEAMLESS STEEL TUBING 


Prompt Mill 
Deliveries 


Large Stock on 
Hand 





COLD DRAWN SHAFTING AND SCREW STEEL 
Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 


JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 


Branches: Boston, Chicago, Philadelphia 
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QUALITY INSTRUMENTS FOR AIRPLANES 


Indicating Dial Type Thermometers for 
circulating oil and water. 


BOR Airspeed Indicators to determine buoy- 
_ ancy and avoid stalling. 
—" Oil Pressure Gauges 


Air Pressure Gauges 
The Foxboro line includes many other types of Indicating end Recording Instru- 
ments designed for all sorts of conditions and purposes. 
Bulletin No. BI-110 describes our Airplane Instruments. 
THE FOXBORO CO., Inc., FOXBORO, MASS., U. S.A 


New York Chicago Philadelphia Pittsburgh Peacock Bros. Montreal, Canada Birmingham San Francisco 
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You can dispense with the 


WITTEMANN-LEWIS preliminary block test— 
AIRCRAFT acumen 
COMPANY Vo, 


NEWARK, N. J. SPEED COUNTER 


HOTELL 





Main Office and Factory: 
Simply hold the Veeder against revolving propeller shaft: apply 
slight pressure the moment you start timing; release pressure when 


° ° minute is up. Clutch starts or stops recording mechanism in- 
Lincoln Highway stantly, giving accurate readings without use of stop-watch. 
Price, $3.00. 
i . 
near Passaic River Veeder Counters for recording the production of machines 
: are standard for all industrial purposes. Write for booklet. 
Telephone, Market 9096 The Veeder Mfg. Co. 


56 Sargeant St., Hartford, Conn. 



































INSTROMENTS 


PIONEER INSTRUGENT COMPANY 
380 CANAL STREET NEW YORK CITY 


sTROVD 


TAIRCRAET : : ; ian 


CARBURETOR 


AVERY Liberty Aircraft 

| ell built is equipped 

with Zenith Liberty Carbure- 

tors—the reason is clear to 
Zenith users. 


Zenith Carburetor Co. 


New York DETROIT Chicago 
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HARTSHORN STREAMLINE WIRES 


ASSEMBLED WITH HARTSHORN 
UNIVERSAL STRAP ENDS 


MAKE THE IDEAL AEROPLANE TIE RODS 


All streamline wires heat treated in process and produced 
by our carefully developed method of cold reverse rolling, 
will meet the most exacting tests. 


= 





Send for our descriptive circular A-], describing our wires and terminal fittings 


STEWART HARTSHORN CO. 
250 FIFTH AVENUE, NEW YORK 

















LIRPPLANES anv MOTORS: 





twEW awo USED 


Offer, among others, the following Seaplanes and 
Flying Boats 
Curtiss JN4 Seaplane 
Thomas Seaplane 
Standard Seaplane 
Aeromarine Seaplane 
Curtiss Flying Boat 
Thomas Flying Boat 
USAC twin motored 4 passenger flying boat and others 













Aeronautical motors 


30 to 300 HP. 
State your needs 






Land machines 
Tractor biplanes 
Send for lists “ AN” 


Cable Address: USAE, New York 
Long Distance Phone: Cortlandt 449 


2S. AERO LACHANGE 














JI8 PARK ROW 
NEW YORA C/TY 





DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 


in the automobile and airplane industries. 


DOEHLER DIE- CASTING Co. 
en BROOKLYN. Y? wecw senery pswt 
TOLEDO.OHIO. NEWARK. N.J. 


Aleo Die-Cast Babbitt Bearings, Die-Castings ia 
Brass & Bronse Atuminum and White Metal Alloys 
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Half of the 
American airmen 
have proved the 
Berling’s worth. 








Make strongest sodered 
joint. Convenient, speedy, safe. 
Stick, Paste, Liquid, 
Salts. 


Sample Free 


L. B. ALLEN CO., INC. 


4531 N. Lincoln Street 
CHICAGO 














OEBLING 


Aircraft Wire 
Strand, Cord, 
Thimbles and 
Ferrules 


JOHN A. ROEBLINGS’ 
SONS COMPANY 


TRENTON, N. J. 














PIONEERS IN THE MANUFACTURE OF PROPELLERS 





a Former!y 


Established 1910 Excelsior Prop. Co. 


We carry a large variety of propellers in stock. (No rejects.) 
Contractors to United States Government. 





Future Flyers 
ATTENTION! 


You have the opportunity of learning to 
FLY for PLEASURE or BUSINESS 


SCHOOL NOW OPEN. 


We are glad to answer inquiries 


PRINCETON FLYING CLUB, Princeton,. N.. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
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PHILBRIN 


DUPLEX IGNITION 


—with a second system to 
spur the motor to super -service. 


COMBINES two separate and distinct systems in one—a Single 
Spark System, most economical of gas, and offering vastly 
increased power. A Secondary or High Frequency System 
which delivers to each cylinder a stream of a thousand sparks 
a s¢cond—overcomes abnormal conditions, such as foul spark 
plugs, poor fuel, poor carburetion, and cold cylinders—offers 
100% Assurance against ignition failure. 

Easy to install, moderate in price. Descriptive catalogues and 
our special sales proposition on request. 


PHILIPS-BRINTON COMPANY 


501 So. Broad Street Kennett Square, Pa. 








jit} an 
5S 


$ 









Specialists in Heat- 
Treating Vanadiums 


New York Wire © Spring Company 
586 Washington Street, New York 








CAPITAL JIGS 
INTERNAL 


crinper STAMPINGS pics 


E realize im air or at sea there should be so 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 








JACUZZI BROTHERS 
1450 San Pablo Ave., Berkeley, Cal., U. S. A. 


Propellers of every description for Airplanes, Diri- 
gible Balloons, Helicopters, Ice Sleds, etc., for any 
type of motor, including Motorcycle Motors, Ford 
Motors, Curtiss, Hall-Scott, Hispano-Suiza, Liberty 
Twelves, etc. 


Highest 


Get our prices before ordering. 
efficiency guaranteed 








FOR SALE 


AIRPLANES 


Royal Flying Corps Canadian 
Training Planes, equipped with 
Curtiss 90 H. P. OX 5 engines. 
First-class flying condition. Im- 
mediate delivery. $2,000.00 each. 
Complete supply service. 


UNITED AIRCRAFT ENGINEERING CORPORATION 
52 Vanderbilt Avenue, New York, N. Y. 





LEARN TO FLY 


At the best equipped flying school in the country, where condi- 
tions are excellent for training purposes, 
: TD Tate he 
JN4D TRAINING PLANES 
OX 5 CURTISS MOTORS 
We now have an official observer for the Aero Club of America, 
so that all graduates may secure their certificate from the 
Federation Aeronautique Internationale. 
The complete course costs but $450.00 and we furnish the stu- 
dent with a machine for license tests, with no breakage charges. 


Free illustrated folder on request 


Billy Parker, Chief Instructor 


DEWEY AIRPLANE COMPANY, INC. 
Manufacturers of airplanes for sport, military and 
commercial purposes, 


DEWEY, OKLAHOMA 











Tycos 


Aviation 


Barometer Z\ 
Made in U. S. A. 21 
Write for 9 = 
Information b= 

Eiyker [nstrument Companies = 


Rochester, N. Y. 
U. S. A. 


7 


For over siaty 











CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East 17th Street, New York, 

















FOR SALE—tThe entire equipment and good will of a widely 
advertised aviation school. Would consider selling half interest 
to party with experience and financial responsibility. Box 112. 


WANTED—Number of aeronautical motors 30 to 60 horse- 
power. New or used, in good condition. H. Lewis, 5119 
Indiana Avenue, Chicago, Ill. 





HALIL-SCOTT A-7 MOTOR FOR SALE. 100 h.p. aviation 
motor. New. Has “Perfect” Starter. Cost $5,000. Ideal 
motor for flying boat or land machine. Immediate delivery. 
Price $1,000. 30x 111. 











































May 1, 1919 AVIATION 405 








INDEX TO ADVERTISERS | 











A M : 
Deemeeiem Wheel Coe. oi 5 ccs s2ceusaawenasete SOO * Mani Ciena te Oe sks on bo seh cee coeous 358 ' 
Aeromarine Plane & Motor Co............... 361 Maryland Pressed Steel Co................... 397 
Aireraft Engineering Corp.................. 395 Multnomah Lumber & Box Co................ 399 
Ajax Auto & Aero Sheet Metal Co............. 400 
mem Comet, Bs. TBs Go bos o20's cee enw's 3 ee 403 N 
Aluminum Co. of America................05: 399 New Departure Mfg. Co............cecceeees 368 
American Bosch Magneto Corp............... 360 New York Wire & Seve @ec.. 555 ..32cc8nn 404 
American Bronze Corp..........-+eeeeeeeeee 364 Nieuwhof, Surie & ik, MI dense ssn eee 397 
American Propeller & Mfg. Co............%.. 398 
P 
B : Pork Ds Det Gta so oa okdsasinkiicnwe 396 
Beardmore Aero Engine, Ltd................ ee PE 404 
PS OR, SMB ic eek votes bene nepeeieens 401 Pioneer Instrument Co.............2..00n00- 402 
oes Amie Ghee G0. «so os. sce be bee us 4% 2A es ko, a eT mS AP 406 
yy BR rere ee ee 403 
C 
eee Oe £56 kaw ks oes Bee alas 363 R 
Curtiss Aeroplane & Motor Corp.............. 408 Roebling, John A., Sons Co.................. 403 
Rome-Turney Radiator Co................... 400 
D 
Dalton Manufacturing Corp..............+-.- 399—Cti« yx, S 
Shownrt Testes Os. i... os <oveiskbiassoan 403 
puwey Airplane Co. oo etc ance _ ae “gages 
Ry hg RP ee Sea 403 Stimpson, Oh is és od 0s hce de oho cee 401 
UGE COREE We a cbc uniccs cea enetoeehanee 403 
E T : 
rn more Ce... hacnaredcekeeaneantead 391 Taylor Instrument Cos........:......eseee:- 404 
Ericsson Manufacturing Co............05+6-: 403 Thomas-Morse Aircraft "1, Ree SR See 393 
pS gt reer rrrerr rr ers rrr rr 394 
U 
F Ee 8 errr re ere yr 362 
SS Eh errr re ere ree 401 United Aireraft Engineering Corp............ 404 
NS.) EP TOT CTS PR ee ON OO er 906 ‘U. B. Antw TRG 6 ig bs oka bcs cnn cen 403 
Pe Ci SO, ss kn tacncd dees ae Seeas eerie 402 | 
V 
C: Venta i GOB. a. Sains docs dh cxceabedswren cs 389 
Goodyear Tire & Rubber Co...........-.0005: 390 bb Mfg. Co., iap! Reet) it ee a aes 402 
Micisaw Mall Bedsiad Ue... -i:.sssansorsvecs 407 Mewabietn TpOGNOERy: CIOs o.oo o's Kees Ka cestees 393 
WwW 
, seins a axg Wakefield & Co., Ltd., ©. C........-.....00 0s 399 
Hall-Seott Motor Car Co. ....cccsscessussvers _ West Virginia Aircraft Co.............0..00: 403 
Hammacher-Schlemmer & Co..........+.-0065 aS Witieietieie Bete Oe 8 402 
Hartzell Walnut Propeller Co..............+.. 369 Wright-Martin Aircraft Corp............ 389-383 
WR 5s iS sho hehe Sas cecnees 367 
J 
rere ee ere ey 404 Y 
Cog | RS ey rr ree 400 





Le W-F Bngimeering Co... ...cscccccscccncess 394 Z 
Lansing Stamping & Tool Co...............4. 404 Zenith Carburetor Co..................ese0e- 402 



























Reproduced »y Courtesy Curtiss Acroplane & Motor Corp. 


"Pal “90 Olive Brown Wing Enamel 

















Check off the following in 
which you are interested 
and mail to us. 


lngesinaiin 
— a waterproof varnish 
jor wood and fabric 


all colors 
Wing Enamel, a//.colors 
Liquid Wood Filler 


Propeller Varnish 





Preservative Cable Lacquer 


Naval Avent’ Ename! 
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OU can protect the doped surfaces of the aerofoil with 

the same tough, durable wing enamel that the Bureau of 

Aircraft Production approved for use on all government 
airplanes. 

Although it dries to recoat in the short space of eight hours, 
toughness and elasticity are sti!l its dominant characteristics. 
No. 20 Olive Brown Wing Enamel knits to the doped surface 
and is unaffected by either exposure or the vibration of the 
fabric when in flight. 


In short, it’s another of those all-around, top notch products 
that you’re bound to find among the 


PRATT & LAMBERT 
AIRPLANE FINISHES 


No matter whether it’s a varnish or an enamel; no matter whether you want 
to brush it, spray it or dip it, you’ ll find that there is a product in this line that 
will meet your needs as though it were made to order. 

Having made and studied varnishes and enamels for over 70 years, it is only 
natural that such a condition should exist. Manufacturers all over the country 
have asked us to help them and we’ ve been glad to pass on to them the benefit 
of these long years of experience. It has been a pleasure to send our men, 
experts in their line, to the plants of these manufacturers to co-operate with 
their own men in securing the proper finish for their product. 

And so, in connection with the experimental work which the airplane manu- 
facturers of this country will be doing from now on, our men are at your ser- 
vice. ‘They are yours to use/ 


PRATT & LAMBERT-Iwnc. 
Pioneers in the Manufacture of Airplane Finishes 
134 TONAWANDA ST., BUFFALO, N. Y. 
FACTORIES 
NEW YORK BUFFALO CHICAGO 
BRIDGEBURG, ONTARIO 
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Ball Bearings. 
ated in tandem 


for this important job b 
well-known reliability. 
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HE Curtiss Aeroplane & Motor 
Corporation and its affiliated 


Sales Offi 
CurTiss ENGINEERING CORPORATION 


America. Its capacity has steadily 
grown until today it is the largest 
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tical motors, in quantities, and 


planes, flying boats and aeronau- 
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and best-equipped aeroplane-man- 


companies has always been the 
dominating center of aviation in 
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for prompt delivery. 


Garden City, Long Island 


2 4 


CuRTISS AEROPLANE AND MOTOR CORPORATION 


Member Manufacturers’ 
































